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Tom! 


NATIONAL PRESENTS 


ALLANTOMIDE 


Wite 


ALLANTOMIDE 


* 5% SULFANILAMIDE 
* 5% SULFATHIAZOLE 
* 2% ALLANTOIN 

* GREASELESS BASE 


with SULFATHIAZOLE Ointment 


Certain physicians, mainly those encountering 
infections of staphylococcal origin, have long 
requested an Allantomide embodying sulfa- 
thiazole. 

Now, the National Drug Company has de- 
veloped anew Allantomide—withsulfathiazole 
—with the same special greaseless Allanto- 
mide base. 

This new Allantomide —5% sulfanilamide, 
5% sulfathiazole, 2% allantoin— formula re- 
tains the same effect that the regular Allanto- 
mide (with sulfanilamide) has on streptococcal 


infections. But, it is alsomore actively bacterio- 
static against staphylococcal infections. Thus, 
Allantomide with Sulfathiazole Ointment is a 
successful “‘one-agent”’ check against many in- 
fections which formerly required a combina- 
tion treatment. Sulfanilamide acts quickly 
—sulfathiazole sustains the effect. 
Allantomide with Sulfathiazole Ointment 
‘‘National”’ is available in 1 oz. tubes, 4 oz., 1 
pound and 5 pound jars. We invite you to 
write our Medical Division forinformation.The 
National Drug Company, Dept. P, Phila., Pa. 
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welling and Discolor- 
ation in Area of Incision 


Prescribed for POST-OPERATIVE SCARS 


Covermark completely conceals the discol- 
oration of post-operative scars—helps the 
patient face the world with a normal ap- 
pearance and a tranquil mind. Surgeons 
and dermatologists have long recognized 
the importance of Covermark for cosmetic 
correction of facial discolorations, whether 
permanent or temporary. The immediate 
improvement in appearance is especially 
encouraging to patients who must undergo 


an extended period of medical treatment. 


Recommend Covermark to conceal birth- 
marks, X-ray burns, vitiligo, telangiectasis, 
liver spots and tattoo marks, as well as the 
discoloration of scars, varicose veins, acne, 
lupus erythematosus, lupus vulgaris, psori- 
asis, and so forth. 


Available in all skin tones...easy to apply 
... Stays on until removed. 


COVERMARK CREAM (greaseless and waterproof ) $3, $1.25 
COVERMARK SPOT-STIK (/ight, medium, dark, suntan and brunette) $1.25 


Literature and samples on request 


Professional Service 
LYDIA O’LEARY, INC. 
551 Fifth Avenue, New York ? 
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VALID CLAIMS 


... proof which spans the chasm between 


yesterday’s unexplored theories 


and today’s factual news 


IT IS the conviction of those who guide the destiny 
of Davis & Geck Sutures that accurate knowledge of 
the properties and clinical latitude of a selected suture 
is essential to successful attainment of the. surgical 
objective... Claims made for D&G products are there- 
fore scrupulously limited to facts fully substantiated by 
clinical evidence . . . This uncompromising policy is 
implemented by facilities for conducting any form of 
investigation required to define clearly the merits and 
application of new suture developments before present- 
ing them to the profession. 


DAVIS INC 
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“THIS ONE THING WE DO” 


ig 
Varieties 


BOTH 
STERILIZED 
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— Surgical Sutures 


DAVIS & GECK SUTURES 


AF ASL AP AL SD SAS SS SAS SAS 


Claustro-thermal Catgut 


POSSESSES all the qualities essential to 
proper function and is adaptable to all 
conditions and technics. Tubes may be boil- 
ed or autoclaved or treated germicidally 
for asepticization of their outer surfaces. 

This catgut offers the additional safety 
factor of CLAUSTRO-THERMAL/* sterilization 
—an exclusive D&G process wherein heat, 
at temperatures lethal to the most resis- 


tant spores and organisms, is applied after 
the suture is hermetically sealed in its 


_ glass tube and thus fully protected. 


Being completely stable the suture is un- 
affected by age, climate, light or by the 
reboiling or autoclaving of unused tubes. 
Its hydroscopicity makes flexibility easily 
regulated to meet individual preferences 
or specific requirements. 


Thermo-flex Catgut 


FLEXIBILITY is the feature of this catgut 
— the maximum flexibility practical with- 
out sacrifice of other equally essential 
characteristics. Ready for use as it comes 
from the tubes, it requires no moistening 
or special preparation. 

Though of the non-boilable type, there 
is no compromise in sterility. It is steri- 
lized by heat at temperatures exceeding 


the most rigid bacteriologic requirements. 

Its moisture content is normal and there- 
fore it lacks the tendency towards pro- 
gressive deterioration in strength typical 
of water-logged catgut. It is unaffected 
by age, climate, or light. 

D&G THERMO-FLEX* catgut represents 
that fine balance of qualities so vital to 
correct function and utmost dependability. 


Fine-gauge Catgut 


UNPRECEDENTED in its smallness of 
diameter this material is comparable in 
size to fine silk, yet it provides the distinct 
advantage of absorbability. Moreover, it 
may be used freely without special technics 
or sacrifice of operating time. Exception- 


al strength and resistance to absorption 
make it applicable to a wide range of pro- 
cedures, facilitating accurate apposition 
and providing prolonged retention with 
marked reduction in trauma. Available in 
both boilable and non-boilable varieties. 


Intestinal 
Cleft Palate 


Thyroid 
Plastic 
Circumcision 


DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES 
FOR SPECIFIC PROCEDURES 


Tonsil Eye 
Nerve 
Ureteral 


A LIST OF SIZES, LENGTHS, SUTURE-NEEDLE COMBINATIONS AND PRICES 
WILL BE SENT ON REQUEST 


Harelip 
Artery Obstetrical 


Renal 


*De&G Registered Trade Mark 


Rationale Suture Use 


BRIEF DISCUSSIONS BASED ON REPORTS OF CURRENT 
RESEARCH AND CLINICAL OBSERVATION 


‘Tension Sutures 


TENSION SUTURES are employed 
to reinforce and protect the primary 
suture line. Their function is to absorb 
sudden strains and to prevent unusual 
forces from pulling on the primary 
sutures as well as to obliterate “dead 
spaces’ in the subcutaneous fat. Hence 
they should be accurately spaced and 
placed well back from the wound 
edges. 


On these points there is general 
agreement, but opinion differs both as 
to the merits of respective forms of 
tension sutures and the tissues they 
should include. The circular type is 
the most widely used. However, some 
feel that the bolt type resists strains 
more effectively on the theory that, 
under tension, the circle flattens into 
an oval permitting the lateral points 
of fixation to move outward. 


Of those using the circular type 
some place them only through the an- 
terior sheath of the rectus muscle while 
others extend them beneath the muscle 
catching the suture line of the peri- 
toneum and posterior rectus sheath. 


Logic favors the latter, for a tension 
suture which penetrates only as deep 
as the anterior rectus sheath can hardly 
relieve strains upon the suture line of 


the underlying structures—yet it is in 
this deeper layer that disruption 
starts. 


Although much has been written on 
the subject of wound disruption, the 
extent to which tension sutures prevent 
it is still unsettled. There are several 
reasons for this. 


First—statistics seldom specify the 
form of tension suture employed. As 
has been pointed out, some types can- 
not conceivably prevent disruption. 


Next—false impressions have been 
created by statistics showing that of a 
given number of disrupted wounds, as . 
many had been sutured with tension 
sutures as without them. The efficacy 
of tension sutures cannot be analyzed 
in this way. It can only be judged by 
the ratio of disruptions to the total 
number of wounds originally closed 
with or without tension sutures. 


Moreover, such analysis will be 
meaningless unless the comparisons 
are made in similar types of wound. 
Certain wounds such as those made to 
repair inguinal hernia seldom disrupt 
and transverse incisions disrupt less 
frequently than longitudinal ones. In- 
fected wounds must be excluded be- 
cause of their tendency to disrupt. 


Discussions of fourteen subjects in this series on Suture Use have been published. 


Reprints (including the above) and a bibliography will be sent on request. 


Davis & Grck, INc., Brooklyn, N.Y. 
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For a Rapid, Sustained Rise 


in blood pressure without appreciable 


cardiac depression or cerebral stimulation 


Hvdrochloride 


(laevo—alpha—hyd. roxy— beta—methyl—amino—3 hydroxy ethylbenzene hydrochloride ) 


Supplied in 1 ¢.c. ampules, 
and in rubber-capped vials 
containing 5 c.c. of a sterile 
1% solution. Average 
subcutaneous dose: 0.5 


Frederick by cearn & Company 
S 


CS Since 1855... ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


NEW YORK KANSAS CITY DETROIT, MICH. SAN FRANCISCO WINDSOR, ONTARIO 
SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 
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IN WAR AS IN PEACE 
Clher Sovves Bosh 


THE SAFETY, controllability, adaptability and 
muscular relaxation provided by a reliable 
anesthetic ether commend its use for military 
surgery as well as civilian practice. 

Squibb makes but one quality of ether— 
that for anesthesia. Its high quality is uni- 
formly maintained by packaging in a copper- 
lined container which protects against forma- 
tion of peroxides and aldehydes. 

Squibb Ether is used in over 85% of Ameri- 
can hospitals. It is also to be found in Army 
and Navy First Aid Kits and at Station and 
Base Hospitals the world over. For this anes- 


thetic agent —in war as in peace — serves best. 


For literature write Anesthetic Division, E. R. Squibb 
& Sons, 745 Fifth Avenue, New York 22, N. Y. 


SQUIBB 


MADE, TESTED AND PACKAGED ONLY IN THE SQUIBB LABORATORIES 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Mig. 
| 
| | 
| | 
| 
| 
| 
e 
| 


SURGERY 


Until The Placenta Assumes Its Function 


LUTOCYLIN | 


ANY habitual and threatened stance — exert an inhibitory influence 
abortions—after exclusion of | on uterine motility as well as produc- 
organic causes — are due to a prema- ing the progestational endometrium 
ture failure of the corpus luteum to _— required for proper implantation of 
secrete a sufficient amount of pro- the embryo. 
gesterone before the placenta can Adequate dosage of LUTOCYLIN and 
take over this function. LUTOCYLOL, when given early, assures 
LUTOCYLIN*, the synthetic proges- protection for the fetus during that pre- 
terone in oil for intramuscular ad- carious period of transition from ova- 
ministration and LUTOCYLOL*— the rian to placental hormone formation. 
anhydro- hydroxy - progesterone sub- Now available at new reduced prices. 


Supplied as: 
LUTOCYLIN ampuls 1 cc. of 

1 mg., 2 mg. and 5 mg. in cartons of 6 and 50 and 
10 mg., in cartons of 3. 

LUTOCYLOL tablets of 

5 mg., in bottles of 20, 40, 100 and 250 and 

10 mg., in bottles of 10, 20, 40, 100 and 250. 


SUMMIT, NEW JERSEY 
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PRINCIPLES AND PRACTICE OF 


WAR SURGERY 


by J. TRUETA, M.D. 


Formerly Director of Surgery, General Hospital of Catalonia, 
University of Barcelona; Assistant Surgeon (E.M.S.) Wing- 
field-Morris Orthopaedic Hospital; Acting Surgeon-in-Charge, 
Accident Service, Radcliffe Infirmary, Oxford. 425 pages, 144 
illustrations. PRICE, $6.50. 


5-Point TRUETA Technic 


Prompt surgical treatment. 
Cleansing of the wound. 
Excision of the wound. 
Provision of drainage. 


Immobilization in a plaster-of-Paris 
cast. 


Listed above are the five essential principles in the biological treatment of 
wounds as formulated by Trueta, each and every one of which must be applied 
to ensure the greatest possible success. 


In this new book “PRINCIPLES AND PRACTICE OF WAR SURGERY,” 
Trueta sets forth in complete detail these procedures which he has adopted 
as a result of his experience in the Spanish War and in World War II. 
However the book is not confined to these methods alone, but deals fully 
with such important subjects as shock, transfusion, aerobic and anaerobic 
infections, including gas gangrene and tetanus, chemotherapy, antiseptics, 
anesthesia, skin grafting, amputation, and treatment of burns. 


Graphic illustrations such as those reproduced here supplement the text 
matter, supplying step-by-step visual guidance. You won’t want to miss 
having this authoritative text. Send for it today! 


The C. V. Mosby Company MJ 
3525 Pine Blvd., St. Louis (3), Mo. 


Gentlemen: Send me a copy of Trueta—Principles and Practice of War Surgery. 
Price, $6.50. 


..--Attached is my check. ...-Charge my account. 
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RAPID, 
SIMPLE FORMATION 
OF STITCHES 


With Modern, Revolutionizing 


Singer Surgical Stitching Instrument 


Needle passed through tissue until loop of suture on 
needle can be picked up. With operator holding this 
loop needle is withdrawn while releasing thumb nut (0) 
to feed required suture length. 


Suture may be tied either by assistant or with opera- 
tor's one hand (inset). Owing to simple self-locking 
device, suture material on spool cannot unravel. 


Surgeons are offered a variety of new and 
old interrupted and continuous stitches 
making possible accurate and rapid sutur- 
ing with more complete closure and bet- 
ter postoperative patient comfort. 
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Suture quickly severed after each stitch by keen, knife 
edge of lance-point needle on Singer Surgical Stitching 
Instrument leaving it ready for next stitch without re- 
threading needle. 


The Singer Surgical Stitching Instrument 
may be seen or demonstrated at your con- 
venience at any of the Singer stores in 
larger cities throughout the country. 
Brochure will be furnished on request. 


Surgical 


INSTRUMENT 


SINGER SEWING MACHINE COMPANY - 


UBUERMDE OF STIICHES 


urgical Stitching 
ind - balanced 


149 BROADWAY, NEW YORK, N.Y. 


is light o 
as unit. After it is quickly taken apart 
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SYMPOSIUM ON THE MANAGEMENT OF THE 


Cocoanut Grove Burns AT THE 
MASSACHUSETTS GENERAL HOSPITAL 


How the Boston fire tragedy was handled is presented in this 
unusual, historic monograph! Twelve papers on all the complica- 
tions and conditions encountered and the treatment offered by 
eminent authorities, plus a 16 page full color insert, embody 
detailed descriptions of the management of the patients, the 
observations made, and the results obtained. Included are the 
lessons learned from the lung burns, resuscitation, oxygen therapy, 
problems of infection and plastic surgery, ete. Completely in- 
dexed, cloth bound, $4.00. VITAL INFORMATION for every 
doctor. Mail your order today! 


A NEW SECOND EDITION OF YOUMANSY’ 
Nutritional Deficiencies 


Only 18 months since this book first appeared ... and now a new 
second edition assures inclusion of all significant up-to-date in- 
formation on the clinical manifestations of nutritional deficiencies, 
their diagnosis and treatment! Important material has been added 
on the changes in the eye in vitamin A deficiency and the use of 
blood vitamin A determinations. The sections on the diagnosis 
of thiamin, nicotinie acid, and vitamin C deficiency have been re- 
written and new materia] added . . . also added is a most useful 
table of the recommended allowances of the Food and Nutrition 
Board of the National Research Council. 389 pages, 16 illustra- 
tions, $5.00. 


AND FERGUSON’S CLASSIC 
Surgery of the Ambulatory Patient 


Hundreds of military surgeons are using this book constantly .. . 
and it is a ‘‘must’’ for every surgeon’s library! Here is the 
complete coverage and step-by-step descriptions of the treatment 
of all of the surgical lesions of the ambulatory patient, plus practical 
information about equipment, anesthesia, dressings, infection, and 
an especially timely and important section on dislocations and 
fractures. A new book that is already a classic! 923 pages, 645 
illustrations, $10. Use the handy coupon below for prompt delivery. 


J. B. LIPFPINCOTT COMPANY, E. Washington Sq., Philadelphia, Pa. 


Please send me [] ‘‘Cocoanut Grove Burns’’ (cloth bound, $4.00), [] Youmans’ 
‘*Nutritional Deficiencies’’ (2nd ed. $5.00), [] Ferguson’s ‘‘Surgery of the Ambulatory 
Patient’’ ($10). 


Check enclosed Send C.0O.D. Charge my account 
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ETHICON 


‘ a UTUR E WITNESSING OPERATIONS BY TELEVISION... In tomorrow’s operating 
room, a master surgeon will be at work...and in classrooms 

f | ] | k f C and amphitheatres throughout the world, the facets of his skill 

. | . will be seen—demonstrating improvements in technic to the 
thousands who serve humanity through surgery. For modern 
advancements in suture making see the following pages. => 
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ze 1, charted by the photoelectric mier 
gauge, shows diameter irregularities along 


tire length of strand. 


nating “low spots” that cause weakness. 


0.020 


0.019 


0.018 


0.017 


0.016 
INCHES 3 


0.016 “ 
INCHES 3 


Which suture will break first 


... and where? 


The proverb, “A chain is no stronger 
than its weakest link,” holds true in 
the science of suture making... By 
having no “low spots” Ethicon elimi- 
nates the “weak links” that cause 
breakage. 

In the graphs above, made on a spe- 
cially-constructed photoelectric micro- 
gauge, it is demonstrated that the 


ordinary suture varies in diameter 16 
times as much as the Ethicon suture. 
Ethicon’s superior gauge-uniformity, 
giving greater uniformity of strength, 
is achieved by Johnson & Johnson’s 
exclusive Tru-Gauging process. 

For all that is best ina suture . . . to 
serve your skill as a surgeon. . . spec- 
ify Ethicon. 


TWO MORE ETHICON EXCLUSIVES—Lock-Knot Finish exerts a gripping action that 


helps lock the knot readily, without undue tension that might cut or strangulate tissue. 


Tru-Chromicizing resists premature absorption, assures strand-integrity while wound heals. 
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BOILABLE NON-BOILABLE SILK NYLON 
CHROMIC PLAIN LINEN COTTON 
Supplied with - Sterile in Tubes 

and without needles F a Non-Sterile on Reels and Spools 


and Non-Absorbable Sutures are ina wide range 
of sizes to meet every surgical need. The Ethicon Line offers a most complete 
assortment of special sutures for all the following surgical fields: 


GENERAL SURGERY EYE SURGERY PLASTIC SURGERY 
GYNECOLOGY DENTAL ORTHOPEDICS 
OBSTETRICS EAR, NOSE, THROAT ORAL SURGERY 
GASTRO-INTESTINAL THYROID PROCTOLOGY 
UROLOCY NEURO-SURGERY INDUSTRIAL SURGERY 


World’s Largest Manufacturer of Surgical Catgut 
Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.: Brazil; Argentina; England; Australia. 


Ethicon Suture Division 
Johnson & Johnson, New Brunswick, N. J. 


[) Please send me the new Ethicon Suture Catalog. 


C) Please have an Ethicon Suture consultant call on me. 
“For leadership... 


for quality... 


Name 
for service” 


Address_ 


Copyright 1943, Johnson & Johnson 
Printed in U.S.A. 
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BELIEF IN 
TRUSTWORTHINESS 


Confidence in Lilly products has grown out of an 
unbroken record of ethical dealing with the med- 


ical profession and an understanding of the Lilly 


policy of supplying only pharmaceutical prepara- 


tions of highest quality and of unvarying potency. 


ELI LILLY AND COMPANY 


[TN POLIS, IN DAAA A, VU. S. A. 
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CRILE, KELLY, LANE 


Maras, New Or.LEANS, La. 


HE birth of the year, 1948, was signalized by the disappearance in 
quick succession of three stars of the first magnitude from the firma- 
ment of surgery,—Crile, Kelly, Lane. 


GEORGE WASHINGTON CRILE 


World renowned surgeon—scientist, investigator, inventor, author, and 
leader. Born in Chili, Ohio, Nov. 11, 1864, and died at his own Cleve- 
land Clinic, Cleveland, Ohio, at the age of 78 years, on Jan. 7, 1943, of 
subacute bacterial endocarditis. 


HOWARD ATWOOD KELLY 


World famed gynecologist—the last of the four great masters, Welch, 
Osler, Halsted, who headed the Johns Hopkins faculty in 1889. In- 
ventor, author, naturalist, unrivaled artist in the surgery of women. 
Born in Camden, New Jersey, Feb. 20, 1858. Died at the Union 
Memorial Hospital, Baltimore, Jan. 12, aged 84 years, of arteriosclerosis, 
especially involving the coronaries and the renals (uremia). His death 
preceded by two hours that of his wife (Mrs. Letitia Bredow Kelly, 
whom he had married at Danzig in 1889), who lay in an adjoining room, 
in coma from seemingly the same cause. 


SIR WILLIAM ARBUTHNOT LANE 


Famous surgeon of Guy’s Hospital, London—and leader in hygienic 
and dietetic reforms, advocate of open reduction of fractures and fixa- 
tion with metallic bone plates (Lane’s plates) ; first to direct attention 
to chronic intestinal stasis and Lane’s kink as a predisposing cause, 
advocating total colectomy and ileosigmoidostomy for the cure of this 
condition with extraordinary surgical success; also devised Lane’s 
operation for cleft palate; and author of important technical innova- 
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tions in various departments of surgery. Born at Fort George, Inver- 
ness, Scotlaid, July 4, 1856. Died in London, Jan. 16, 1943, aged 
86 years. 

All three have left the imprint of their names in indelible characters 
on the pages of history and have a right to permanent seats in the 
medical hall of fame. 

All three were explorers and pathfinders who expanded the domain 
of surgery and cultivated new fields which are now yielding rich harvests 
for the benefit of humanity. All three were men of extraordinary 
energy, great originality, and initiative, with inborn qualities for leader- 
ship and eapacity for inaugurating and directing great enterprises. 

All three attained advanced maturity, despite the most strenuous lives 
of untiring labor, the friction of controversy, and the burden of great 
responsibilities. 

Besides these common characteristics, all three were masters of the 
technique in their respective fields, real virtuosos in their chosen special- 
ties. Although given practically the same opportunities for a scientific 
premedical education, and all three had the same joy in handicraft, they 
differed greatly in their tastes, inclinations, and beliefs. Crile displayed 
his native and early leaning toward the biologic, physical, and exact 
sciences. Kelly, while thoroughly precise, methodical, exact, and well 
disciplined, displayed great aptitude for the natural sciences, with in- 
ventiveness in his special department, besides a penchant for history and 
medical illustrations, of which he was no doubt the greatest promoter 
and patron in the United States. Lane, although decidedly mechanistic 
in his tastes as in his work, possessed surgical superiority which rested 
on a solid and all-absorbing base of human and comparative anatomy, 
which carried him through to a successful termination of some of the 
boldest operations in surgery. 

In their answers to ultimate questions of creed and belief these men 
differed. Crile, an out-and-out materialist, was a physiochemiec and 
mechanistic interpreter of the phenomena of life in their application to 
human and animal behavior. His views were shared by Lane, but not 
expressed in the same terms or from the same viewpoint—while both 
were completely opposed by the strictly fundamental evangelistic fervor 
and ultra episcopalian orthodoxy of Kelly. 

Although it is entirely too early to attempt any comprehensive sum- 
mary of the activities of these remarkable men, much less to attempt any 
estimate of the ultimate residue that posterity may extract out of their 
life labors as definite contributions to science, we do know that they will 
always remain in history as powerful spurs to urge the onward march of 
surgery in the twentieth century. 

Without attempting even a bare outline of their careers, there are 
some salient points in the history of each of these great leaders that 
compel attention. 
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Crile 


It has been very truthfully said that Crile did not waste one day in 
the 78 years of his life. He worked hard even at play until his heart 
failed, exhausted under the strain of a protracted endocardial infection. 
Not even when he became virtually blind, nearly two years before the 
end, did his busy brain cease to evolve and project his very original 
and bold conceptions. 

Crile’s scientific bent was demonstrated early in his career: B.S., 
Ohio Northern University, at 21 years of age; M.D., Western Reserve 
(1887) ; postgraduate science courses in London with Victor Horsley, 
neurosurgery, neuro-anatomy (1895) ; and other scientific trips to Vienna 
(in 1893) ; and Paris (1897) ; lecturer and demonstrator of histology at 
Wooster Medical School, Cleveland (1889-90) ; professor of physiology 
(1890-1893) ; professor of surgery at Wooster and later Western Reserve 
(1893-1924) ; and director of scientific research, Cleveland Clinie (1924- 
1943). In all of these his passion for experimentation and insatiable 
curiosity to peer beyond the mere problems of the operating table led 
him to the authorship of a series of original monographs which dealt 
with the basie problems of respiration (1899), circulation and studies on 
surgical shock (1899), blood pressure (1903), hemorrhage and trans- 
fusion (1907). This last, a revolutionary document, was signalized, in 
1905, by the first direct transfusion from man to man by suturing the 
radial artery of the donor to a forearm vein in the recipient, all of which 
was made much simpler later, with the aid of connecting or anastomotic 
rings that he devised. His work on transfusion gave the first impulse to 
the clinical use of this method of revival in hemorrhage, anemia, and 
shock, which has become so universal in its modified forms. 

Then followed his shockless method of operating, which he named 
‘‘anoci-association’’ (a [negative] plus nocere [noxious, harmful] = 
anoxious association) in accord with his theory of surgical shock, which 
excluded all pain and sensory impulses from the field of the operation by 
blocking the nerves of the region with novocain injections, and coinci- 
dently excluding psychie shock by a preliminary hypodermic of morphine 
and scopolamine, which made the patient calm and indifferent, and pre- 
pared for general anesthesia with nitrous oxide gas and oxygen. Under- 
lying all this was the principle of gentleness and delicate handling in the 
dissection of the tissues. The old dictum, swaviter in modo, fortiter in re, 
had been preached long before him but not understood as by him, 
namely: that shock was caused by exhaustion of the sensorium in the 
brain and vasomotor centers by the silent but constant clamor of the in- 
jured tissues in the field of the operation even after all pain had been 
suppressed by a general anesthetic. 

The removal of the thyroid for goiter was one of the operations most 
frequently performed in his clinic, and this was done so deftly and 
silently that watching Crile ‘‘steal a thyroid’’ became a decided induce- 
ment to visit his clinic and to see him perform the operation. 
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Besides these notable mileposts in the march of progress, he devised 
a number of other original procedures of technical interest, such as 
special techniques for the extirpation of cancer of the lip and face, 
uterine suspension for prolapse, his inflatable rubber suit to prevent fall- 
ing blood pressure in shock; the importance of adrenalin for the restora- 
tion of patients in shock and cardiocireulatory failure from any cause 
which were undoubtedly helpful contributions, as numerous other de- 
vices which constantly attracted students and visitors to his clinics. 


Fig. 1.—Dr. George Washington Crile. 


The great war came to interrupt his work in the operating room at 
Cleveland, but served to rouse further his undying interest in the deeper 
problems of life and death in their biologic interpretation as these were 
so strikingly forced upon his attention by his military experience. 

His scientific interests never lagged as he directed until the last the 
disposal and care of the magnificent collection of dissections of the 
energy-controlling organs of 3,734 animals collected from almost every 
quarter of the globe, for a systematic and comparative anatomie and 
physiologic study of the organs of ‘‘Crile’s kineti¢e system,’’ namely, the 
brain, the heart and blood vessels, the liver, the thyroid, and the adreno- 
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sympathetic and celiac ganglia in the wild and domesticated animals. 
From the wild life of the jungle in Tanganyika, Southeast Africa, from 
the frozen shores of the Aretie in Hudson’s Bay, in quest of whales, wal- 
rus, and the great sea mammals, from the monkey-crowded forests of 
Panama and South America, from the coast of Georgia and Florida and 
many other sources, he assembled and allocated this magnificent and 
unique collection of the land and marine fauna of the world for perma- 
nent preservation in the museums of the American College of Surgeons, 
the Rosenwald Museum in Chieago, and the Clinie Museum at Cleveland, 
where they constitute the greatest visible monument to his marvelous 
initiative, tireless industry, farseeing and penetrating vision. A com- 
plete catalogue with weight and size of each individual organ and data 
pertinent to the animal and purpose of the exhibit will be found as a 
supplement to Crile’s last work on Jntelligence, Power and Personality.* 

The conclusions drawn from this vast and far-flung research are 
summed in a deealogue of biologie principles which are further com- 
pressed in the postulate that ‘‘Intelligence, power and personality are 
dependent on the absolute and relative size of the brain, the thyroid, the 
heart and blood volume, the celiac ganglia and plexuses, and the adreno- 
sympathetic system. ’”’ 

The size and weight of the energy-generating and controlling organs 
that constitute Crile’s kinetic series vary individually with the functional 
demands made upon them by the animal’s life habits. 

The thyroid gland and the brain exhibit the peak of their dominance 
in civilized man. The brain and thyroid rise together: the brain as the 
universal executive, the thyroid as the universal controller and regulator 
of a constant adaptive oxidation (metabolism). The thyroid gland is 
relatively larger in man than in any other land animal. The thyroid is 
smaller and the suprarenals and celiac ganglia larger in all predatory 
animals, the carnivorous beasts of prey (lions, tigers, leopards, cats, and 
birds of prey) in which great but intermittent outbursts of energy are 
required in the pursuit and kill of their quarry, and in the pursued 
which depend upon speed and endurance for their escape (zebra, horse, 
gazelle, wild deer, ete.). More thyroid and smaller suprarenals are found 
in man and animals in which the demands on the energy-producing and 
controlling organs are continuous and not subject to violent, kinetic 
flashes (e.g., the herbivora, elephant, hippopotamus, giraffe), and still 
less in the cold blooded animals (alligator, snakes, and other reptiles, 
ete.). 

To his labors in the experimental laboratory were added those of the 
clinic as an operating surgeon in great demand, with a clientele drawn 
from all over the country (he is credited with the personal performance 
of 25,000 thyroidectomies) ; in the library as an extraordinarily prolific 
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author (24 books, with over 400 journal articles) ; as a traveling lecturer, 
invited speaker in the countless medical societies that called for him all 
over the country, in response to the general urge to hear his always in- 
teresting, novel, and ingenious scientific theories, as well as for the 
practical value of his original surgical accomplishments. Moreover, he 
possessed the rare qualities of a successful organizer, director, and 
executive in enterprises involving large financial, professional, and social 
responsibilities: The Cleveland Clinie (1924-1943); president of the 
American College of Surgeons (1916), member of the Board of Regents 
(1913-1943), chairman of the Board (1917-1939), in all, 30 years’ service 
as Regent of the A. C. S.; and other innumerable functions and publie 
duties that are incompatible for the great majority of men submerged 
in laboratories and thought-consuming experimental researches. But 
still further and besides all this, there is the time and thought that he 
gave so prodigally to the discussion of transcendental questions, espe- 
cially on controversial and debatable subjects which challenged estab- 
lished scientific and religious orthodoxies and beliefs, examples of which 
are his books which followed in a steady stream after World War I, on 
The Origin and Nature of the Emotions (1915), A Mechanistic View of 
War and Peace (1915), Man an Adaptive Mechanism (1916), The Kinetic 
Drive (1916), A Bipolar Theory of LInving Processes (1926), The 
Phenomena of Life (1936), Intelligence, Power and Personality (1941), 
etc. In all these he held and stood forcefully to the contention that 
everything in the phenomena of life can be identified in terms of physics. 
Crile propounded his radioelectric theory and maintained that living 
organisms are bipolar mechanisms, constructed and energized by radiant 
and electric energy: ‘‘Mind is the product of electricity, generated by 
matter,’’ Crile declared (and in this he anticipated the discovery of 
modern electro-encephalography), contending that he had established 
direct experimental proof in his laboratory that ‘‘the brain of man and 
of animals emits short waves and infrared radiations.’’ 


‘‘The human body is a vast electric powerhouse, each cell having a 
complete solar system and complete life,’’ he said; ‘‘the brain alone con- 
sists of over four quadrillions of individual dynamos, and a distribution 
system vastly greater in its complexity than all the lines of communica- 
tion now in existence on the earth’s surface.’’ ‘‘Plants,’’ he believed, 
‘‘are generated by radiant and electric energy from the sun; animals get 
their radiance and electric energy from plants; in a living cell the acid 
nucleus is positively charged, the surrounding cytoplasm (cell substance ) 
is negative, and the cell membrane is a condenser. In the body as a 
whole, the brain is a positive pole, the red blood cells negative.’’ 


‘ 


Many of his opponents ‘‘were downright irritated’’ in 1930, when he 
said that he had produced ‘‘something approximating life’’ from chem- 
icals in a test tube, although he was careful to say it was not life. Crile, 
however, did not yield to criticism, for in keeping with his belief, 
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‘Struggle is a biological necessity and even war is preferable to pusil- 
lanimous peace.’’ (Mechanistic View of War and Peace, 1915.) He 
never let up in the face of criticism and downpour of opposition but con- 
tinued to present his papers before the best scientific societies (e.g., 
Philadelphia Philosophical Society) and continued to receive scores of 
medals and honorary degrees. ‘*He was not even halted in 1920, when 
the Cleveland Clinie was gutted by fire which cost 125 lives—patients, 
doctors, nurses—many of Dr. Crile’s best friends among them—when, 
about the same time, he lost in real estate most of the $2,000,000 fortune 
his surgery had built.’* (Time, Jan. 18, 1943.) 

Crile’s prodigious capacity for gathering facts and experiences from 
every department of knowledge in support ef his ingenious, bold, and 
always novel biophysical and heterodox but impressive views and inter- 
pretations of the phenomena of life can be accounted for only by his 


inexhaustible energy in the pursuit of his objectives, his genius for gen- 
eralization, and the assimilation, organization, and utilization of every 
available observation or discovery that could contribute to the rapid and 
successful accomplishment of his task. Besides, and no less important, 
was his great ability to utilize the resources provided by the many ac- 
complished and brilliant collaborators in the physical, mathematical, 
and biochemical sciences—men and women, including his accomplished 
wife, whom he associated in his work—that can account for the 
enormous scientific, biologic and literary output that he piled up as a 
superstructure on top of a 24-hour day schedule of the most exacting 
and continuous professional, educational, and executive functions. 

In a recent commentary by a friendly critic, it is said that ‘‘there was 
something about Crile that recalls the scientific romanticism of the 
Renaissance, and it is as a great romanticist that he will go down in 
medical and surgical history.’’ It is evident, however, that the writer of 
this statement has not familiarized himself with Crile’s works, and par- 
ticularly with his last book on Jntelligence, Power and Personality 
(1941), which is virtually an epilogue and synopsis of the half century 
of deep thinking and world gathering of fact that he devoted to arming 
the citadel in which his embattled scientific creed was entrenched; indeed, 
this extraordinary book may be regarded as his last scientific testament. 

No unprejudiced reader who has even an elementary acquaintance 
with the language of science can fail to admire the logic, coherence, and 
lucidity with which he marshalls out his army of facts in support of 
the ten biologie principles upon which his concept of the physical basis 
of life is based. i 


The romanticist is he who builds on the mere creations of his faney and 
the figments of his imagination. He is not a romanticist who makes his 
romance in broad daylight-—not in dreams, but upon visible, palpable 
realities—not in clouds, but on mountains of granite. 
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Regardless of what the reader may think of Crile’s theories and inter- 
pretations, he must bow in respect and admiration for a genius capable 
of fortifying his beliefs with such an arsenal of indestructible facts. 

Awards, titles, decorations, honorary degrees and fellowships in dis- 
tinguished American and foreign institutions and societies came to him 
in profusion, as a glance at his biographie sketch in Who’s Who im 
America shows, attesting to the conspicuous recognition that the world 
of medicine and science gave to his eminence in both. 

Crile was elected a fellow of the International Society of Surgery in 
1905, during the presidency of Professor W. W. Keen, the first American 
president of the society, at the Internationa! Congress held in Brussels 
that year. Crile regarded the International Society as the first and most 
representative international organization of surgeons in the world, and 
was one of the ablest contributors to its transactions. He often expressed 
his deep regret that the Nazi occupation of Belgium and World War IT 
had interrupted the society’s activities, but rejoiced when he learned of 
the very promising efforts (which have since been realized) to transfer 
the official bureau from Brussels to New York for the duration of the 
war, with every prospect of a complete rehabilitation of the organization 
in the Western Hemisphere. 


Kelly 


Edueated in Philadelphia, Kelly received his A.B. degree at the Uni- 
versity of Pennsylvania, 1877, and M.D. at the same institution, 1882. 
While a resident physician at the Episcopal Hospital at Philadelphia, 
he developed a gynecologic dispensary clinic. On completing his intern- 
ship, he established, in the mill section of the city, a small two-ward hos- 
pital which later became the Kensington Hospital, supported by volun- 
tary contributions. There he found his vocation as a gynecologist who 
had learned to trespass the boundaries of the pelvis with impunity, to 
find himself at home in the cavity of the abdomen (quite a bit of 
audacity at that time). In the meantime, he was made associate professor 
ot obstetrics (1888-1889) at his alma mater, under his chief, Professor 
Goodell. There, at Kensington, he performed abdominal operations so 
skillfully and successfully that other surgeons came from far away to 
watch him. After a year in Europe in 1886, he was appointed chief of 
the department of gynecology and obstetries at Johns Hopkins Hospital. 
With the opening of the Medical School in 18938, obstetrics and 
gynecology were separated, and Kelly retained the professorship of 
gynecology, to the suecess of which he concentrated all his efforts. He 
continued in the chair until 1919, when he resigned and became emeritus 
professor and chief consulting surgeon in gynecology to the end. In 
1892, he established a private sanatorium next to his home in Baltimore, 
which became the Howard A. Kelly Hospital in 1913. 

During the half century that Kelly helped to shape the destinies of 
his specialty in America, he so enlarged and transformed the field of 


| 
| 
| 
| 
| 
| 
; 
: 
| 
| 
i 
| 
ye 
| 
| 
| 
oy. 
| 
y 


MATAS: CRILE, KELLY, LANE 9 


gynecology that it was no longer recognizable as the same specialty he 
had taught at the beginning of his career. As a pioneer in devising new 
operations, new instruments, and new textbooks for the study and ad- 
vancement of the diseases of women, his reputation spread from his 
clinie at Baltimore throughout the world as one of the greatest of ab- 
dominal surgeons, and his clinics were always crowded with visiting 
colleagues from America and abroad, who came to admire the perfection 
of his technique and recognized him’ as facile princeps among his col- 
leagues. To see him do an abdominal subtotal hysterectomy for fibroids, 
a not infrequent operation in his e¢linic, by his own method of ‘‘side-to- 
side’’ or ‘‘left-to-right’’ removal of the uterus and adnexa, was a sight 
that made every surgeon proud of the perfection of his art. Method, 
system, dexterity, combined to give speed with security, without sacrifice 
of detail, impressed the observer as a disciplined act akin to a military 
drill, which painlessly, bloodlessly, and silently accomplished its purpose 
dramatically and yet with a simplicity that was most becoming in an 
artist so accomplished and secure in the knowledge of his art as Kelly. 
“Tuto, cito et jucunde—complete, quick and safe,’’ is an ancient motto 
which Kelly in a modernized sense could have made most fitting as an 
inscription on the walls of his operating theater. 

There are at least six distinctive features of Kelly’s professional 
career that alone suffice to give him a conspicuous place in the gyne- 
cologists’ hall of fame: (1) He, himself, by his virtuosity and perfection 
as a gynecologic surgeon set an example of competence and technical 
achievement that gave prestige and renown to American surgery and to 
gynecology as a whole, over the world. (2) He was the founder of a 
school of gynecology that lifted the specialty from a secondary pelvic 
plane to a high subdiaphragmatie abdominal level. (38) He was the 
academic or professional father of a group of eminent men who have 
contributed vastly to the progress of gynecology by perpetuating his 
example and traditions. Robb, Russell, Clark, Cullen, Hunner, Sampson, 
Burnham, Elizabeth Hurdon, and J. Withridge Williams are merely a 
few names suggestive of the great galaxy that Kelly taught and inspired. 
(4) He revolutionized the art of medical illustration by transplanting 
Max Broedel, the great medical artist, from Europe to America, and 
thereby establishing a school of medical art under his direction that re- 
mains unrivaled in the world through the sheer force of its artistic su- 
periority. Though Broedel has passed away, the spirit of the great mas- 
ter continues to live through the example of his numerous pupils. It 
was through the magnificent illustrations to Kellv’s great monographs on 
the surgery of the appendix, uterus, kidneys, ete., which he published 
with the assistance of his pupils Cullen, Burnham, and others, that the 
Broedel School of Medical Art asserted itself with its artistic quality to 
improve the esthetic sense of medical publishers as well as authors, with 
great profit to the prestige and value of American medical publications. 
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(5) Kelly was one of the earliest pioneers in the use of radium for 
the cure of cancer and other neoplastic lesions in which Curie therapy 
is indicated. In April, 1913, he presented his first paper on the clinical 
use of radium, and ereated a radium sehool for the teaching of its 
scientific applications in association with Burnham, one of his former 
assistants, as its chief executive. He and James Douglas, of New York, 
were instrumental in securing a large supply of the element from Colo- 
rado, which they divided between the General Memorial Hospital in 
New York and his hospital in Baltimore. He proved his faith in the 
curative value of radium by investing a large fortune in it, reported to 


Fig. 2.—Dr. Howard Atwood Kelly. 


be over a million dollars. (6) Electrosurgery: Lying between radium 
and surgery is the radio knife, with its desiccating, fulgurating, and cut- 
ting features and appliances. In his earlier applications of the radio- 
electric knife for the hemostatic and thorough extirpation of malignant 
growths, he was so convinced of its superiority over the cold knife that 
he gave it all the benefit of his support and experience, as is well shown 
in his treatise on electrosurgery, published in 1932, in association with 
Grant E. White. 


4 
j 
= 
| 
| 
| 


MATAS: CRILE, KELLY, LANE 11 


Among his numerous contributions to the practice of evnecology, none 
are more important than his discovery of direct cystoscopy for the com- 
plete inspection and treatment of bladder pathology, besides the catheter- 
ization of the ureters, which it greatly simplified by using one of his 
graded illuminating urethral specula with the patient in the knee-chest 
(Sims) position. The same principle of direct illumination and air dis- 
tention by gravity was applied to proetoscopy and sigmoidoscopy, which 
is so indispensable in rectal practice. "The Kelly rubber pad was also one 
of the many devices he invented fo. use at the bedside and in the operat- 
ing room for the benefit of the patient, the doctor, and the nurse. 

A prolific writer, lecturer, speaker, and lay preacher, he wrote over a 
score of books, including their several editions, besides over 600 articles 
on a great variety of subjects, which not only enriched the literature of 
the profession, but ornamented it by the unique and incomparable beauty 
of the illustrations that Broedel added to them under Kelly’s direction. 

Another great undertaking was his stereoeliniec, which appeared in 
1908 in over 84 sections. The stereoscope, intended to facilitate the 
understanding of surgical operations and technical procedures as they 
were reproduced photographically, gave a greater reality by the more 
solid projection of the image. It was a valuable but costly enterprise 
which for the time served a very good educational purpose for individual 
study, before the moving picture and lantern slides had come into gen- 
eral use. 

With a polyvalent mind and a master key to all the modern languages, 
Kelly was a man of broad interests and multiple affinities, which he dis- 
played to great advantage in his knowledge of medical history (American 
Medical Biographies, two volumes, 1912; Dictionary of American Medical 
Biographies with Burrage, 1920, and again in 1928—books that have be- 
come indispensable for reference in every library ). 

A naturalist by hereditary tastes, he was a botanist and a zoologist 
with special knowledge and authority on the venomous snakes, which he 
was able to handle with extraordinary familiarity and seeming safety; 
besides this he was an anthropologist, as his large and varied bibli- 
ography on these subjects attests. 

His intellectual curiosity in many fields apart from his profession 
kept him in the forefront of publie interest. His religious convictions 
have been referred to, and are fully expressed in his book, A Scientific 
Man and the Bible (1925). They were proclaimed and made effective 
in prayer meetings and in his preaching and lay sermons on morals and 
social evils. He was also an ardent prohibitionist and a strict sabbatar- 
ian. In behalf of these interests he spoke and wrote frequently and 
forcefully. 

The esteem and admiration in which he was held by the profession and 
the scientific world are told by the long list of honors, titles, decorations, 
and honorary fellowships that accumulated like an endless catalogue in 
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various biographic publications and in the appreciations of his pupils 
and assistants, but never more warmly and eloquently expressed than at 
the testimonial dinner given in Baltimore on Feb. 20, 1933, in celebration 
of his seventy-fifth birthday, for even those whom he had debated fiercely 
and at length came to honor him for his fairness and intellectual 
integrity. 

It can be truly said of him that head, heart, and hand always worked 
in unison for noble purposes throughout his long and useful life. 


Lane 

As previously stated, Sir William Arbuthnot Lane was born at Fort 
George, Inverness, Scotland, in 1856. He received his premedical 
education in English private schools; his Bachelor of Medicine (M.B.) 
and Master of Surgery (M.S.), London University, and the usual 
F.R.C.S.E.; created baronet, 1913; Comp. Bath, 1918; A.C.S. (Hon.), in 
1925, and Chevalier of the Legion of Honor, ete. 

He had visited the United States frequently, and in October, 1925, 
came especially to deliver the annual Murphy Oration at the Clinical 
Congress of Surgeons held in Chicago that year. He was at that time 
close to his seventieth birthday and about to retire from active service at 
Guy’s Hospital, and at the great Ormond Street Hospital for Children, 
where he had been the center of attraction for over three decades, es- 
pecially to American medical tourists, who flocked to his elinie and re- 
garded no visit to London complete without paying him a eall and seeing 
him operate. These friendly relations made him sure of a cordial recep- 
tion whenever he came to the United States, especially on this mission to 
Chicago, where he was to reap the laurels of an international friendship 
which had been planted and cultivated for over three decades. 

An anatomist and surgeon by inclination and long culture, his au- 
thority had been recognized since early years, when he published an 
excellent anatomical guide made particularly valuable because of its 
practical surgical viewpoint. These qualifications soon led to his ap- 
pointment as chief surgeon at Guy’s and at the great Ormond Street 
Hospital for Children, where he held sway as chief until the date of his 
retirement. His thorough anatomical and physiological foundation made 
him a bold yet safe operator, original and resourceful, and always im- 
perturbable in his calm, British self-possession. He seemed to know no 
limit to the anatomie¢ regions over which he practiced his art. He was as 
much at home in dealing with the extremities as in the head, neck, and 
trunk; in the joints and bones; in extirpating the colon, or doing a 
cleft palate; in ligating and excising the internal jugular vein to check 
an acute otitic infection on its fatal way to the lungs. 

In one morning at Guy’s, I saw him do an unusually difficult palato- 
plasty for cleft palate in a small child, a resection of the lower jaw for 
malignant disease, an open reduction and plating of both bones of the 
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forearm for fracture, and a total colectomy from cecum to sigmoid with 
a terminal ileosigmoidostomy, by his method of anastomosis—for the re- 
lief of what is still known as ‘‘Lane’s disease.’’ Upon all these opera- 
tions he stamped the seal of his personality by the originality of his pro- 
cedures and the smoothness, ease, and perfection of technique that pro- 
claimed a real master, a master who dared where others quailed and who 
succeeded where others would have failed without his skill, his precision, 
and the confidence with which he planned and executed his operations. 

There is much resemblance between Murphy and Lane in their me- 
chanical inventiveness (the Murphy button and Lane plate) and in their 
common ambitions to open new and untrodden paths, but, apart from 
these common traits, these two remarkable men were, in almost every 
other respect, very different personalities. Lane’s recent death recalls 
the great achievements which so justly entitle him to fame. 

Lane’s early contention and insistence that the surgeon should do as 
neat a job in repairing broken bones as the cabinetmaker in mending 
broken canes, was the starting point of his early pleading (Lancet, Lon- 
don, May 26, 1901) for more thorough and perfect adjustment of broken 
bones. With the dawn of asepsis and the advent of the x-rays, the open 
treatment of fractures became a possibility, which Lane soon converted 
into a reality—and even into an obligate routine—whenever the classic 
methods of closed reduction failed to bring the broken bones into perfect 
apposition. To accomplish this purpose, Lane invented the perforated 
steel plates which were screwed to the bones and allowed to remain per- 
manently imbedded. The simplicity of this procedure and the ease with 
which it generally accomplished its purpose, immediately gave Lane’s 
plates a warm reception all over the world. Unfortunately, the opera- 
tion was attempted by too many who were incompetent or careless in 
their appreciation of Lane’s meticulous aseptie technique. Besides, the 
metal used in the manufacture of the screws and plates started an elee- 
trolytie disintegration of the bones in which they were imbedded, causing 
them to loosen and mobilize the plates, compelling their ultimate removal! 
as foreign bodies. 

The story of Lane’s plates and their vicissitudes is too well known to 
justify rehearsal here, suffice it to say that, though it appeared for a 
while that Lane’s plates were destined to the same oblivion that ended 
the glory of the Murphy button, they have survived despite all the eriti- 
cisms to which they have been subjected and are now serving their pur- 
pose in many modified forms and ways, far beyond Lane’s most sanguine 
expectations. A better knowledge of their indications, and especially 
the introduction of the neutral metal vitallium* by Venables, of San 
Antonio, Texas, as an alloy which is practically inert in the tissues, now 
used as a substitute for Lane’s earlier steel plates, has not only rehabili- 


*A nonferrous alloy composed of cobalt, chromium, and molybdenum. Its physical 
and chemical properties and its reactions when placed in living tissues indicate that 
ere es is the most silent of all metals or alloys employed for internal fixation in 
ractures. 


i 
| 
i 
x 
“4 
* ‘ 
| 


14 SURGERY 


tated the Lane plates, but has become one of the outstanding contribu- 
tions to the advance in bone surgery. The most serious objection to the 
steel first utilized by Lane for this purpose was its electrolytic action 
upon the host tissues, as menifested by local areas of tissue necrosis with 
absorption of the bone about the screws and plates. The consequent 
loosening of the screws impaired the stability of the internal fixation and 
the devitalized tissues favored bacterial infection. 


Fig. 3.—Sir William Arbuthnot Lane, 


These are the factors that have contributed most effectively to rehabili- 
tate the Lane plates and have given them a wider and growing field of 
application. Perhaps no more striking illustration of the diversified 
effects of Lane’s principles in the development of bone surgery could be 
quoted than the magnificent triumph achieved by surgery in solving the 
problem of the ‘‘broken hip’’ (fractured neck of the femur) which for 
centuries had challenged the best of surgery to make this rebellious frae- 
ture amenable to its curative laws. Here we see contemporary surgery ’s 
most brilliant accomplishment in redeeming thousands of helpless erip- 
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pled men and women all over the world, now happily restored to inde- 
pendence and to usefulness by the skillful application of Lane’s prin- 
ciples as applied and interpreted with great originality and ingenuity 
in America, by surgeons such as Smith Peterson, the pioneer, and his 
host of followers in the orthopedie and surgical ranks. They have de- 
vised an effective method of visible alignment of the break (open section 
or x-ray) and a permanent fixation of the fragments by pins or screws 
which remain indefinitely buried in the welded bones. 

Lane not only gave a new outlook to the treatment of fractures, but 
he ereated a veritable renaissance in the mechanical therapy of skeletal 
traumatisms by the impulse that his bold advocaey of open reduction and 
metallic fixation of fractures gave to the invention of innumerable ap- 
plianees for the open reduction of fractures that now fill the catalogues 
of the manufacturers of surgical instruments (Steinman pins, Kirseh- 
ner’s tongs and wire tractors, ete.) including the lastest type of bone 
coupling fixation by bone penetrating, external and internal clamps, re- 
cently described by Stadter. 

One of the striking features of Lane’s bone instruments was the great 
length of their handles, whieh permitted all the work of reduction and 
bone plating to be done without manipulation in the wound itself. This 
practice, which he deseribed as the *‘no-touch’’ technique, aimed at the 
avoidance of infections from leaks in punctured gloves or other sourees. 
He had acquired great dexterity in working outside of wounds by con- 
stant performance with these tools, a dexterity which he also required of 
his assistants. He was satisfied that this technique, which gave a special 
‘ast to his armamentarium, contributed no little to the aseptie results 
of his bone surgery. 

Lane is to be credited with the first publication, in 1889, of eases of 
septie lateral thrombosis following middle ear and mastoid infection, sue- 
cessfully treated by the ligation of the internal jugular vein to prevent 
metastatic infection of the lung. Previously, this procedure had been 
suggested and actually carried out in one instance by Victor Horsley, 
who performed the first jugular ligation for this cause in 1888, Lane 
following immediately, in 1889. 

Colectomy.—To those who, like the writer, have had the privilege of 
watching Lane do a total extirpation of the colon, his very small opera- 
tive mortality was not at all surprising. One could not see Lane perform 
this exacting and technique-testing operation without feeling that he had 
seen something done as well as it could possibly be done. Lane’s perfee- 
tion as an abdominal technician in this special field was based largely on 
the following distinct features: (1) Free incision, permitting adequate 
exposure of the abdominal contents, their inspection and palpation. (2) 
Speed without haste. Lane did not strike a casual observer as a rapid 
operator, yet the colon was removed in this instance, the terminal ileo- 
colostomy performed, and the peritoneum closed well within an hour; 
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but this could not have been possible without making every act purpose- 
ful and in uninterrupted continuity, and in entire absence of haste. 
(3) Lane made a real advance in intestinal surgery when he showed 
that the small gut could be joined to the large without risk, by an end- 
to-end anastomosis. He showed that this axiai anastomosis possessed 
no special risks and had every advantage over an end to side ileocolos- 
tomy, which had to be abandoned because it failed to obviate the objec- 
tionable and dangerous regurgitation of the fecal current into the blind 
end of the colon, causing its enormous distension and compelling a colos- 
tomy for its relief. (4) Another important feature of his technique was 
the insertion of a rectal tube through the anus to a point in the ileum 
well above the anastomosis for the purpose of preventing flatulent dis- 
tention above the line of the ileoeolonie joint. Furthermore, he was 
ahead of most of his British contemporaries in his efforts to prevent post- 
operative shock and dehydration by preceding the operation and contin- 
uing it under the steady flow of a saline solution by hypodermoelysis ; a 


‘axillary sup,’’ which we carried 


procedure known in his clinie as the 
on in our ¢linies for the same purpose by the continued intravenous 
glucose-saline drip. 

There can be no question that Lane performed colectomies more fre- 
quently, more perfectly, and more successfully than any other surgeon 
in the world. The great frequency with which he performed this op- 
eration was largely accounted for by his profound belief in the dangers 
of colonic autointoxication from chronic intestinal stasis, sharing in this 
the well-known views of Metschnikoff, and of Pauchet in Paris, the latter 
perhaps, next to Lane, the most experienced and successful colectomist 
who, as quoted by Lane, believed that intestinal stasis ‘‘was the cause of 
nearly all the pathology of civilization.’’ Lane himself also said, ‘‘it is 
not an exaggeration to say that we suffer and die through the defects 
which arise in our sewerage and drainage system.’’ Metschnikoff went 
much further by attributing senility to chronic intestinal toxemia 
generated by the colon bacillus, which attacked the arteries, causing 
arteriosclerosis and premature old age. Lane was absolutely con- 
vineed that chronic intestinal stasis was the most predisposing cause of 
cancer of the colon and even elsewhere, when stasis was aggravated by a 
mechanical obstacle in the path of the feeal current, such as a kink in the 
bowel, caused by adherent or acquired peritoneal bands, thereby causing 
friction and irritation at the point of the obstruction. It was here that 
the ‘‘Lane kink’’ figured large as a permanent cause of colonic morbid- 
ity, and it was the kink in the right colon that Lane so insistently de- 
scribed that kept radiologists busy for many years, demonstrating it to 
surgeons who were kept still busier for many years performing laparot- 
omies to straighten it out. 
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The kink and stasis predisposed to the elongation and prolapse of the 
bowel (enteroptosis), to rheumatoid arthritis, to tuberculosis and to 
arteriosclerosis, to epilepsy, and above all to cancer. The difference be- 
tween chronic intestinal stasis and plain constipation was that in chronic 
intestinal stasis the stagnant pool of feces in the colon became definitely 
infected with pathogenic germs which brewed the toxins that were ab- 
sorbed and earried everywhere in the organism by the circulation. 

‘*Coleetomy,’’ Lane said, ‘‘is only ealled for in the most advanced 
eases in which the intestinal toxemia has led to cachectie states, or to 
disabling complications,’’ such as rheumatoid arthritis, tuberculosis, or 
cancer (epilepsy as claimed by Reed of Cincinnati). ‘‘In suitable eases, 
colectomy affords results which seem to be short of miraculous.*’? In 
the early cases ‘‘the regular evacuation and lubrication of the bowel 
by the use of liquid paraffin (liquid vaseline and other mineral oils) have 
done more’’ he said, ‘‘to alleviate suffering and prevent disease than 
any other known substanee.’’ There is no question that it is Lane’s 
great influence that brought the mineral oils into general use for the re- 
lief of constipation, which use has become so universal! all over the world, 
just as the practice of drinking acidophilus milk systematically became 
a habit with thousands of bowel complainers who, accepting Metsch- 
nikoff’s teachings, drank sour milk acidulated by the acidophilus bacillus, 
particularly of Bulgarian breed, as an ally in ridding the intestines of 
the colon bacillus, the breeder of the toxins which gradually brought 
about arteriosclerosis and premature senility. 

Chronic Intestinal Stasis —It is to the credit of Lane that he gave us 
a new view of the mechanical cause and effects of chronie intestinal stasis, 
and that, in doing this, he pointed to hitherto undesribed anatomic 
anomalies of the peritoneal cover of the bowels which led to a streteh- 
ing and dragging of the intestinal mass and suspended the viscera, con- 
stituting the familiar picture of enteroptosis, visceroptosis and its usual 
accompaniment, cardiovascular asthenia, ete., which, as a result of his 
graphic description of the protean picture, was identified as ‘‘Lane’s 
disease.’’ 

Lane’s views on intestinal stasis were merely an offshoot of a very 
much larger concept of disease brough about by the effects of civiliza- 
tion on the food and nutrition of primitive man. He believed that the 
gradual change in the dietary of man as he evolved from the primitive 
state, by the artefacts of civilization, had also effected very radical 
changes in the functions of the gastrointestinal tract. The wild man in 
his native state is like the lower animals, free from constipation. His 
bowels move as often as the fecal residue accumulates and reaches the 
terminal rectum. The intestinal tract of the civilized man is trained 
almost after birth to limit evacuations to certain restricted conditions. 
Civilization also brings about changes in the way of preparing foods, 
by cooking and otherwise, which deprive it of some of its more vital 
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elements, the vitamins, for instance, the importance of which we are only 
now beginning to understand, and which we are trying to utilize as cor- 
rectives of our defective foods. Lane was so impressed with the view that 
eanecer and the great bulk of diseases in civilization were due to errors 
in diet and improper feeding that he founded A New Health Society 
which was organized essentially as a crusade for the prevention of can- 
cer, a prophylactic aim which could only be made effective by complete 
revolution in the food and dietetic habits of the people. ‘‘We must 
eat such food as will obtain for us the same results that existed in primi- 
tive man; and we must diseard such diet as is deprived of the important 
components of the natural foods. The public must be educated in the 
knowledge of food values and must be impressed by its extreme im- 
portance to health.’’* 

In harmony with these views we see the famous discussion which agi- 
tated the medical and lay world in England and America in the con- 
troversy between the partisans of whole wheat flour as against the white 
flour in the making of bread, and the appeals that were made even to 
legislatures for the complete substitution of the whole wheat bread for 
the usual white bread which had been deprived of its most active nutri- 
tional elements, will be remembered as one of the greatest activities of 
this New Health Society. The advocacy of foods in the raw state, such 
as vegetables, fruits and cereals, in order to preserve their vitamins, and 
diminution in meats of all kinds, as favoring toxic putrefactive products, 
is also one of the striking features of the New Health campaign. Dis- 
cussions still linger as distant echoes, but have long ceased to create any 
acrimonious discussions or radical changes in the nationa! dietetic habits 
ot the people in Britain or elsewhere. 

Lane was so enthusiastic in his concept of the dietetic origin of dis- 
ease and especially of cancert that he retired from his surgical practice 
in which he had attained great eminence, seemingly without regret, to 
assume the direction of the New Health crusade that he had founded 
and organized, and which, if it had ultimately succeeded in its purpose, 
would have deprived surgery of some of its most heroie chapters, in- 
cluding some of Lane’s greatest triumphs. 

In Conclusion.—I may say that Lane expanded the surgical horizon by 
directing the profession to new surgical possessicns and achievements 
(Lane plates, improved colectomy technique, intestinal stasis and Lane’s 
kink, Lane’s operation for cleft palate, and pioneering in jugular liga- 
tions to prevent pulmonary metastases from ear infections) many of 
which we are cultivating with profit and the promise of still greater 
benefits. Whatever may be the ultimate destiny of Lane’s later concepts 
and theories regarding dieteti¢ errors in predisposing to intestinal stasis, 
cancer, and other disorders that afflict civilized man, we know that these 
theories were conceived in good faith and with profound conviction of 


*Murphy oration, Surg., Gynec. & Obst. 40: 206, 1925. 
tHoffman, F.: Cancer and Diet, Baltimore, 1937, Williams & Wilkins Company. 
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their truth, and that even if they have not been confirmed in all his 
conception of their importance, they have left a residue of value to the 
future, as the result of their discussion and controversial agitation. 
With us, as surgeons, his memory will remain most conspicuous as that 
of a great practitioner of our art, a magnificent technician, and a path- 
finder whose name will remain honored as that of a man who made 
surgery better by his presence and his deeds. 
EPILOGUE 
In closing this brief sketch of the three great surgeons who have just 
disappeared from the sphere of their worldly, activities, we are im- 
pressed by the fact that all three were exemplars of great minds of un- 
usual grasp and understanding, but who, before the close of their careers 
gave evidence of extreme views in matters of personal belief that stood 
in sculptured contrast between them: Crile, a great surgeon-scientist, a 
free thinker, clear minded in his materialistic philosophy and physical 
interpretation of the phenomena of mind. Kelly, the great surgeon-artist, 
a naturalist, a fundamentalist, uncompromising in his evangelistie ortho- 
doxy. Lane, a master surgeon, also a virtuoso in his art, of doubtful 
religious creed, but, strange to say, ready to exchange all his great sur- 
gical accomplishments for leadership in a health crusade designed and 
organized for the prevention of the diseases (cancer, tuberculosis, syph- 
ilis, and the great bacterial infections) which, if eliminated from the 
great catalogue of human afflictions, would leave surgery bereft of her 
greatest achievements, but grander and more glorious in the bloodless, 
searless, and altruistic accomplishment of her humanitarian mission. 
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THE KENNY VERSUS THE ORTHODOX TREATMENT OF 
ANTERIOR POLIOMYELITIS 


J. ALBERT Key, M.D., Sr. Louis, Mo. 


(From the Department of Surgery of the Washington University School of 
Medicine, St. Louis) 


URING the past two years the American lay press and radio have 

widely publicized the Kenny method for the treatment of infantile 
paralysis and in the Journal of the American Medical Association it was 
stated that ** Miss Kenny has presented to the American medical profes- 
sion her unique and original method of treating the disease infantile 
paralysis.”’ It is further stated that Miss Kenny’s method is based on 
previously unrecognized symptoms of the disease, namely, muscle spasm, 
mental alienation, and incoordination. The spasm is said to be due to 
an inflammatory process within the muscle and with muscle incoordina- 
tion is the principal cause of disability, because paralysis, while unfor- 
tunately a feature of the disease, is, after all, a minor consideration in 
most cases of infantile paralysis. It is further stated that the Kenny 
method should be adopted and be made generally known to the physicians 
of America as quickly as possible (Pohl).' 

In view of the above statements it seems advisable that a comparison 
be made between the Kenny and the orthodox treatment of infantile 
paralysis in order that we may have a clear understanding of the dif- 
ferences between the two methods and determine which is the better. 

The orthodox treatment of infantile paralysis is the result of the 
accumulated experience of many physicians who have studied the dis- 
ease and have noted carefully its clinical manifestations and sequelae. 
While differing in minor details in different clinies, the treatment is 
fairly well standardized throughout the civilized world and it is not 
necessary for a victim of the disease to travel a long distance in order 
that he may receive adequate treatment. It is based on the knowledge 
that infantile paralysis is an acute infectious disease which invades the 
central nervous system and is especially prone to damage or destroy 
the anterior horn cells of the spinal cord and to cause temporary or per- 
manent paralysis of the muscles supplied by these cells. It is recognized 
that the disease is self-limited. The treatment has for its objects: the 
saving of life; the maintenance of a satisfactory state of general nutri- 
tion and comfort in the patient; the protection of paralyzed muscles from 
stretching and fatigue; the prevention of deformities; the maintenance 
of cireulation in the paralyzed limbs; the training of partially paralyzed 
muscles; the restoration of function to the paralyzed parts; and the re- 
habilitation of the patient. 


Received for publication, Feb. 18, 1943. 
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The orthodox orthopedic treatment of poliomyelitis is briefly as fol- 
lows: 

1. The Acute Febrile Stage—During the first period the treatment 
is medical and no orthopedic measures, other than postural, are recom-’ 
mended, This stage lasts about one week and the meningeal symptoms 
with rigidity of the neck and back are followed by the appearance of, 
the paralysis. It is during this period that the damage to the central 
nervous system oecurs and, in addition to the usual measures used in the 
treatment of an acute infectious disease, absolute bed rest is insisted 
upon and the patient is disturbed as little as possible. 

2. The Stage of Tenderness and Early Contractures.—The second 
stage begins when the temperature drops to normal (usually within two 
or three days after the appearance of the paralysis). There is now very 
little danger of further damage to the central nervous system, but pain, 
hyperesthesia, muscle tenderness, and paralysis are present to a variable 
degree. The pain, tenderness, and hyperesthesia cause contractures of 
the nonparalyzed muscles and this results in stretching of the paralyzed 
museles and the development of deformities. Lovett,? Legg,’ and many 
others have emphasized the fact that these deformities may develop very 
early in the disease. 

This stage lasts from two weeks to three months or more and the de- 
gree and extent of the pain, tenderness, and hyperesthesia vary in dit- 
ferent cases. The same is true of the paralysis and contractures. The 
treatment is svmptomatie and its intensity varies directly with the 
severity of the symptoms. Rest in bed is continued until the pain and 
tenderness subside and the patient is disturbed as little as possible, ex- 
cept for nursing care. <A firm flat bed with e board at the foot or a 
cradle to support the bedeclothes is recommended. If the patient is not 
paralyzed by the disease and has no pain or tenderness, no special treat- 
ment is necessary and he is permitted to be up and about as soon as he 
has recovered from the acute illness. It is to be noted that many non- 
paralytic cases occur during an epidemic. 

Well-padded and fitted plaster molds or padded metal splints are 
used to immobilize the affected extremities. It is to be noted that proper 
immobilization of an extremity not only prevents deformity and protects 
the paralyzed muscles from stretching, but it relieves pain and hastens 
the disappearance of hyperesthesia, muscle tenderness, and contractures. 
Peabody, Draper, and Dochez* cite an instance of a child who eried to 
have her splints replaced because they relieved her pain. 

When possible, the splints or casts are applied in the physiologic 
position—that is, with the hips and knees almost straight and the feet 
dorsiflexed to a right angle. The arms are moderately abducted, the 
elbows are moderately flexed, and the forearms are supinated. Plantar 
flexion of the feet, flexion of the hips and knees, scoliosis, and adduction 
of the arms are the deformities which are especially to be avoided. ° 
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If the deformities are present when the child is first seen it may be 
necessary to immobilize the limb in a position of deformity and it can 
be straightened gradually or, in rare instances, the limb can_ be 
straightened under general anesthesia and immobilized in splints or casts 
in a satisfactory position. 

It is to be noted that the casts or splints do not interfere with the 
circulation in the paralyzed limb, nor are they left in place constantly. 
In order to avoid shortening of muscles and stiffness of the joints the 
splints or casts are removed twice during the day and the major joints of 
the extremity are moved passively, not actively, through as great an are 
as is tolerated by the patient. Each joint is moved once or twice and 
the movement is stopped at the point of pain. 

The casts or splints are not used on all extremities or on all cases. 
They are applied only when needed for comfort and to prevent contrac- 
tures and protect paralyzed muscles. Many cases need no immobiliza- 
tion and in others immobilization can be accomplished sufficiently with 
sandbags, pillows, or a board or box at the foot of the bed. 

As additional measures for the relief of pain and tenderness, Lovett? 
advises warm salt baths and Legg* and Peabody, Draper, and Dochez* 
recommend hot packs or dry heat. 

Massage and muscle training are not permitted until the tenderness 
and pain have disappeared, because it has been found that these measures 
tend to aggravate and prolong the pain and tenderness. 

3. The Convalescent Stage-—When the pain and tenderness have sub- 
sided it is time to take stock of the patient’s musculature and determine 
what damage has occurred. Consequently, a muscle examination is per- 
formed and not only the ability to contract, but also the relative strength 
of the various muscles or groups of muscles is noted and recorded. 

At this stage we have a patient with no deformities, but with a vari- 
able amount of stiffness and paralysis. If all of the cases which oceur 
during an epidemic are included in a series it will be found that the ma- 
jority of them have no residual paralysis or stiffness after the pain and 
tenderness have disappeared. These patients need no special treatment, 
but they may be permitted gradually to resume their normal activities. 
They should be examined at monthly intervals for the next six months, 
because occasionally weakness or partial paralysis of certain muscles 
may have been missed at the first examination and this may be evident 
later when the patient has spontaneously recovered the use and power 
of his normal muscles. I have seen no evidence that such patients ever 
fail to regain the use of muscles which have a normal nerve supply. 
And they do this without any special training or muscle re-education, 
just as infants learn to walk and young birds learn to fly when they are 
able to do so. 

In the minority of these patients there is a variable amount of flaccid 
paralysis of the voluntary muscles. In some muscles the paralysis is 
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complete and permanent because all of the motor nerve cells which sup- 
ply the muscles have been killed and such cells do not regenerate, nor 
is there any evidence that new neuronal connections are formed. In 
other muscles the paralysis is temporary because not enough of their 
motor cells have been killed to interfere seriously with the nerve supply 
of the muscles. They were damaged by the disease and have ceased to 
function, but the cells will recover and again transmit motor impulses 
to the muscles. When this occurs the muscles will resume their function 
and return to a normal condition and no special treatment is necessary 


to bring this about. 

There is a third group of muscles which are paralyzed; part of the 
motor cells to these muscles are killed and part of them are damaged and 
thrown out of function by the disease, but they will recover and again 
send motor impulses to the muscles. However, since some of the motor 
cells are killed the muscle will not receive the normal number of motor 
impulses and will not regain its normal power. Some of these muscles 
will return almost to normal and others will never regain sufficient power 
to perform any useful function. It is this third group of paralyzed 
muscles which we believe can be helped by physical therapy. The first 
group is beyond help and the second group needs no help. The third 
group needs protection from stretching and fatigue and graded exercises 
to develop the maximum power in the fibers which are still supplied with 
motor impulses. 

In addition to the flaccid paralysis of the affected muscles there is a 
variable amount of contracture of the normal muscles. This contracture 
is the result of the pain and tenderness and is similar to the contractures 
which oceur in many conditions of the extremities where movement is 
accompanied by pain. These contractures may occur very early in 
poliomyelitis. They are minimized by proper splinting of the limbs and 
by the daily movement of the limbs when the splints are removed for 
this purpose. The contractures are corrected by gradual stretching and 
when they have been corrected they do not tend to recur, unless muscle 
imbalance is present. In this respect the contracted muscles differ from 
spastic muscles. 

In the beginning of the convalescent stage it is not possible to de- 
termine which of the paralyzed muscles will fall into each of the three 
groups mentioned above; consequently, all of the paralyzed muscles are 
treated by physical therapy. The extremity is first warmed and mas- 
saged gently and the shortened museles are stretched. Then the physical 
therapist demonstrates the movement by passively moving the limb 
through the desired range and has the patient by concentration endeavor 
to carry out the movement by active contraction of the weakened muscles. 
Depending upon the power present in the involved muscles, the movement 
is carried out with assistance, with gravity eliminated, against gravity, 
and against resistance. As a rule, no effort is made to teach the pa- 
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tient the names and the origin and insertion of the involved muscles, 
but he is taught to perform definite movements. This is because the 
pattern in the brain is believed to be one of movement rather than an 
awareness of the muscles which perform this movement. 

In the beginning the patient may have some difficulty in carrying out 
specific movements, even when sufficient muscle power is present. This 
is not an incoordination, but is the natural result of the prolonged lack 
of use during the stage of tenderness and contracture. If the nerve 
supply to the muscles is intact the patient soon learns to use them nor- 
mally, just as a patient soon learns to walk after a prolonged illness. If 
the muscle is weakened by the loss of part of its nerve supply the prob- 
lem is more difficult and it may require considerable time and patience 
on the part of the therapist before the patient learns to use the weakened 
muscles effectively. In such instances the patient may contract all of 
the muscles in the extremity in an effort to perform a given movement 
and the extremity is moved in the direction opposite to that desired be- 
cause the strong muscles overcome the weak ones. The therapist over- 
comes this tendency by passive movement, assisted movement, and by 
having the patient perform the exercise with the opposite extremity at 
the same time. He thus learns to relax the opposing strong muscles while 
contracting the weak ones. Patients are also taught to set the given 
muscles; that is, to contract them without moving the extremity. 

Muscle examinaions are performed at intervals in order to note and 
record the improvement in the paralyzed muscles. The power of the 
muscles is graded and when any group approaches normal its treatment 
is discontinued, and emphasis is placed on developing power in the 
muscles which are partially or completely paralyzed. Detailed diree- 
tions for muscle training are given in many textbooks. 

The period of convalescence lasts from a few months to two years, or 
even longer. It is ended when the paralyzed muscles have returned to 
a normal condition or when repeated muscle examination fails to reveal 
improvement in muscles which have been protected from fatigue and 
stretching and have been adequately trained. The greatest improvement 
occurs during the first six months and much of this improvement is spon- 
taneous and is not due to the treatment. During this period contrac- 
tures which may have been present have been corrected by gradual 
stretching and the patient has been kept in bed until the physician in 
charge has decided that walking or sitting will not injure the weakened 
muscles—usually about six months for a patient with considerable in- 
volvement in the lower extremities. 

Splints are used in the convalescent period only when they are needed 
to protect the paralyzed muscles from stretching and to prevent the de- 
velopment of contractures and deformities and to enable the patient to 
use his limbs more efficiently. 

The Chronic Stage—This begins when improvement in the paralyzed 
muscles ceases and lasts for the rest of the patient’s life. The patient, 
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may now be normal or he may be paralyzed to a variable degree. If the 
orthodox treatment has been properly carried out most deformities will 
have been prevented and contractures and stiffness will not be present. 
In my experience splinting and posture have failed to prevent the de- 
velopment of shortening, scoliosis, caleaneus and hip flexion with lordosis 
where there is marked muscle imbalance. Likewise, in a very rare case 
muscle contractures and stiffness may persist for a long time in spite of 
treatment. 

In the chronic stage braces are used to enable partially paralyzed 
limbs to function more efficiently and to prevent the progressive de- 
velopment of deformities where marked muscle imbalance is present. 
Also, by surgery we are able to correct many deformities which have 
developed in spite of treatment or because of lack of treatment and have 
resisted nonoperative attempts at correction. Likewise, by surgery we 
are able to improve the function by transplantation of muscles and by 
stabilization of joints and equalization of length in legs. 

There are three important variations from the standard orthodox 
treatment. The first makes extensive use of exercises under water. 
This method eliminates the effect of gravity and promotes the exercise 
of very weak muscles. It is best exemplified by the underwater gymna- 
sium of Lowman and the work at Warm Springs, Ga. 

The second variation emphasizes prolonged splinting and protection 
of the paralyzed muscles from stretching, and careful muscle training. 
It is best exemplified by the work of the Kendalls in Baltimore. 

The third is an economical method and recognizes the fact that museles 
will not become hopelessly atrophied or contracted, nor will joints be- 
come permanently stiffened by constant immobilization in a plaster cast 
over a period of a few weeks. The affected limbs are immobilized in a 
neutral or physiologic position until the pain and tenderness have dis- 
appeared. Then all splinting is removed and the child is permitted to 
use his muscles freely in bed and is put in a tub of warm water once or 
twice a day and encouraged to exercise his limbs in the water. At the end 


of a few weeks a muscle examination is done and stock is taken of the case 
and the indicated physical therapy is prescribed. This is best carried out 
by a trained physical therapist, but if this is not possible the parents are 
instructed how to exercise the weak muscles. Splints or braces are fitted 
if they are needed to protect paralyzed muscles and to prevent deform- 
ities. The patient is then encouraged to resume his normal existence. 
Surgery is used when indicated in the chronic stage. 

The Kenny Method.—This method is the one being promoted by Miss 
Elizabeth Kenny, an Australian nurse who came to this country in 1940 
for the express purpose of teaching the method to American physicians 
and physical therapists. Apparently she became interested in the dis- 
ease about twenty years ago, because it is stated that in 1933 she claimed 
that she had been treating paralyzed patients for ten years and had 
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treated thirty patients, curing all of them. At that time the treatment 
was quite unorthodox and is said to have consisted of violent movements. 
Facilities for a trial of the method were provided for the treatment of 
patients suffering from poliomyelitis and spastic paralysis. Forty- 
seven patients were treated over a period of two years and these cases 
were reviewed by a commission appointed for the purpose. This report 
stated that ‘‘Originally the Kenny method showed radical departure 
from orthodox treatment, but in the course of time the former has gradu- 
ally been brought into conformity with the usual medical practice.”’ 
The important difference is that in the Kenny method all splinting is 
abandoned. This commission did not recommend the Kenny method.’ 

However, Miss Kenny has convinced dther Australian physicians and 
laymen of the value of her method and her book illustrates hospitals 
and elinies in Australia where the Kenny method is practiced (Kenny*). 
My knowledge of the Kenny method is based upon study of her work, 
of articles (Pohl, Daly and co-workers,’ Cole and Knapp‘), and of the 
booklet by Cole, Pohl and Knapp,’ as well as upon a two-day demonstra- 
tion by Miss Kenny in Minneapolis, and visits to Little Rock and Chi- 
cago where it was possible to examine many patients of the 1942 epi- 
demics in Arkansas and Illinois who had been treated by the Kenny 
method. 

The method is as follows: Treatment is started as soon as the diag- 
nosis of infantile paralysis is made. The patient is put to bed on a flat 
mattress in as nearly the normal standing position as possible. A board 
is placed at the foot of the bed to support the bed clothes and to main- 
tain the normal standing reflexes. It may be necessary to modify the 
position in order to relax spastic muscles. 

As soon as spasm is diagnosed hot fomentations, prepared by remov- 
ing woolen cloths from boiling water and passing them twice through 
a wringer, are applied to the spastic muscles. The packs are usually 
applied every two hours, but may be applied as often as every fifteen 
minutes and they are continued for twelve hours of each day. The 
alternate heating and cooling tends to overcome the spasm. 

Passive motion through the range that can be obtained without pain 
is carried out at least once a day, but care is taken not to aggravate 
spasm by too frequent examination, and muscle testing is not permitted. 

Muscle re-education is started as soon as joints can be moved passively 
through a small range without pain or incoordination. At first this 
consists largely of maintaining or developing a ‘‘mental awareness’’ of 
the muscles and their insertions. The technician instructs the patient 
concerning the part to be moved by stroking the skin over the insertion 
of the muscle group to be trained. With the patient concentrating on 
this point of insertion the motion is carried out twice passively and then 
the patient is instructed to perform that motion actively. Later active 
motions are instituted under the control and guidance of the technician. 
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Care is taken that only the muscle which is being trained contracts and 
if any other muscles come into play the movement is stopped because 
this contraction of other muscles is considered incoordination. The 
number and range of movements are increased gradually, but care is 
taken not to tire the muscle. If there is no trace of motion in spite of 
absence of spasm, the proprioceptive reflexes are stimulated by placing 
the muscle slightly on the streteh and then stimulating the muscle 
through the tendon by moving the joint backward and forward, 

The above is condensed from the booklet.’ The description is brief, 
but I believe that it includes all that need be said about the Kenny 
method. Neither in the booklet® nor in Miss Kenny’s book® is any state- 
ment made as to how long the hot fomentations are to be continued, nor 
are any rules laid down as to when muscle re-education is to be stopped. 
Apparently, hot fomentations are continued until all muscle spasm is 
abolished (at least six months in some patients) and the muscle re- 
education is continued indefinitely in the case of alienated or paralyzed 
muscles and for a considerable period after the patients have returned 
to normal in the nonparalytie cases. So much of Miss Kenny’s book is 
occupied in disparagement of the orthodox treatment and the citing of 
unusual, neglected, or improperly treated cases to prove that ‘‘ orthodox 
practices are wrong from foundation to finish, both in theory and prae- 
tice’’ (Kenny®, p. 243) and in reiterating that the Kenny method is 
right, that there is little room for a detailed description of the Kenny 
method. 

It is now in order to consider Miss Kenny’s contribution to the symp- 
tomatology of the acute stage of the disease. It is claimed that she had 
discovered the three cardinal symptoms which have never been recog- 
nized before and consequently have not been treated by orthodox phy- 
sicians. These are spasm, incoordination, and mental alienation. 

Muscle spasm is the condition which we call rigidity and musele con- 
tracture. I prefer the continuation of the terms rigidity and contrae- 
tures, because in describing paralysis we reserve the word spastie for 
upper motor neurone lesions. In this sense spasm does not occur in 
poliomyelitis, except in very rare instances where the disease damages 
the upper motor neurones. 

Incoordination includes the conditions which we describe as muscle 
substitution and mass movements. In medical literature incoordination 
is a condition in which the patient is unable to synchronize and ¢o- 
ordinate his normal muscles to perform complicated movements. This 
condition is not present in poliomyelitis. 

Mental alienation includes temporary paralysis from disuse, tempo- 
rary paralysis from injury to, but not death of, motor nerve cells, and 
partial paralysis. In medical literature alienation means insanity or 
mental derangement. 
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The terms spasm, incoordination, and mental alienation are not used 
by us in referring to symptoms present in poliomyelitis, but the con- 
ditions to which they refer have been reeognized and treated by phy- 
sicians and physical therapists for many years. It is thus evident that 
Miss Kenny has not discovered three new cardinal symptoms of the dis- 
ease, but she has merely used new terms to describe well-known con- 
ditions. 

The Kenny treatment differs from the orthodox treatment as follows : 

In Theory—The Kenny treatment is based on the belief that the 
principal lesion of the disease is muscle spasm caused by an acute in- 
flammation in the muscles. There is no evidence that the virus attacks 
the muscles or that they are inflamed. We believe that the early con- 
tractures are caused by pain, tenderness, and hyperesthesia and _ that 
these symptoms are due to lesions affecting the sensory nerve cells and 
fibers. Lesions in the spinal ganglia and inflammation in the meninges 
have been demonstrated. We recognize the lesions in the anterior horn 
cells as the chief cause of temporary and permanent flaccid paralysis 
and consider this the important feature of the disease and not a minor 
consideration. 
In Practice.— 
1. The Kenny method begins treatment with hot packs as soon as the 
diagnosis is made. We believe that these patients need absolute rest 
and quiet during the febrile stage and that meddlesome therapeutics 
may be harmful. This stage lasts only a few days. 

2. The Kenny method precludes the use of a respirator. We believe 
that it has saved lives. 

3. In the Kenny method spasm is treated by very hot packs applied 
continuously for twelve hours a day and by daily passive movements. 
We treat contractures, pain, and tenderness by immobilization in casts 
or splints and use wet or dry heat when indicated. Daily passive move- 
ments relieve stiffness and the splints prevent most contractures. The 
very hot packs may cause furuncles and burns. 

4. The Kenny method begins active muscle re-education before the 
pain and tenderness have subsided. We wait until this stage is over. 
Over twenty vears ago I was in Boston when Feiss!’ attempted to dem- 
onstrate the value of early active movement in poliomyelitis. It was the 
opinion of Lovett and of others who examined these patients at the Chil- 
dren’s Hospital that this treatment had aggravated and prolonged the 
pain and tenderness. 

5. In the Kenny method of muscle re-education, awareness of the 
muscle to be exercised is imparted to the patient. In the orthodox 
method the part is first warmed and the patient is then shown the exer- 
cise and instructed to perform the desired movements. In other re- 
spects the muscle training routines are similar, and this includes the 
avoidanée of mass movements and muscle substitution (ineoordination ) 
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and the treatment of temporary and partial paralysis (mental aliena- 
tion). Our method is simpler and more practical, especially in the 
treatment of young children. I believe that our trained physical ther- 
apists have little to learn from Miss Kenny about muscle training. 

6. The Kenny method considers all muscles normal or alienated which 
are not permanently paralyzed. We recognize temporary and partial 
paralysis. 

7. The Kenny method ignores the power present in a muscle and for- 
bids muscle examinations. Consequently, records of the previous con- 
dition of the patients are not available and it is not possible to verify 
the exhorbitant claims of cures. We examine and grade the muscles 
at intervals and their condition is recorded. 

8. The Kenny method does not use braces or splints and it is said 
that they interfere seriously with the cireulation and cause hopeless 
muscle atrophy and stiffness. This is not true if they are properly ap- 
plied. There is not sufficient interference with the circulation to cause 
harm; the atrophy and stiffness are temporary and from my observa- 
tions are less extensive than occurs under the Kenny treatment. This 
is because paralyzed patients treated by the Kenny method are kept 
flat on the back in the ‘‘correct standing position’’ for six months or 
longer and are only moved for treatment or turned on the face for one 
hour a day. Of course their backs, hips, and knees remain stiff even 
when subjected to continuous hot fomentations. Such patients are im- 
mobilized more completely and for a longer period than they would be if 
they were treated by orthodox methods. Our patients are encouraged 
to move about during the convalescent stage. 

9. The Kenny treatment relieves contractures and prevents deform- 
ities by continuous hot packs, frequent manipulation, and practical 
immobilization of the entire body in bed. We do this more economically 
and effectively by immobilization of the paralyzed limbs in casts or 
splints and daily passive movement. 

10. The Kenny method does not protect paralyzed muscles from 
stretching. We do. 

11. It is claimed that the Kenny treatment will prevent or Jessen 
paralysis. There is no proof that this is true. 

12. In the lay press the Kenny method is credited with remarkable 
cures and there are extravagant promises of cures. We avoid publicity 
and are more guarded in our prognoses. 

13. It is stated that deformities do not occur in patients treated by 
the Kenny method. This is not true. I have seen them. 

14. Many patients treated by the Kenny method will be handicapped 
beeause they will lack splints which would enable them to use their 
paralyzed limbs more efficiently. 

15. The Kenny treatment is laborious and messy, and demands a 
relatively large number of specially trained technicians for a given 
number of patients. 
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16. It is also expensive, because, in addition to the large amounts of 
boiling water used, the woolen blankets for hot fomentations must be 
renewed about once a week. And we are at war. 

17. The Kenny method is rigid and cannot be used effectively in an 
epidemic of any magnitude. The orthodox treatment is elastic and has 
weathered many epidemics. Poliomyelitis is an epidemie disease. 

18. All of the improvement which occurs in a patient who is being 
treated by the Kenny method is attributed directly to the treatment. We 
recognize the fact that improvement is the rule in most cases and that 
much of this is spontaneous. It occurs regardless of the treatment. This 
is true of all of the symptoms of the disease, including contracture and 
paralysis of muscles. 

19. It is stated in the lay press that the Kenny treatment cures 80 
per cent of the patients and the orthodox treatment cures only 17 per 
cent. The series are not comparable. The Kenny series included all! 
eases diagnosed as poliomyelitis and MeCerroll’s'! cases included only 
those with sufficient residual paralysis to cause them to enter the hospital 
in the convalescent or chronic stage of the disease. In an epidemic of 
167 eases in Canada, in 1914, all received orthodox treatment and 137 
(or 82.2 per cent) recovered to a point where they were normal or prae- 
tically normal (Huckell'?). In the 1941 epidemie in Alabama there 
were over 800 cases. H. E. Conwell reviewed 120 of these who were 
treated by the orthodox method'* and states that over 80 per cent are 
normal or practically normal. Lenhard'* reports that of 296 cases in the 
1941 epidemic of poliomyelitis in Maryland that received orthodox treat- 
ment, 68 per cent recovered completely, 14 per cent had only slight 
residual paralysis, 11 per cent had moderate residual paralysis, 5 per 
cent had marked residual paralysis, and only 2 per cent are wheel chair 
patients. Thus, 82 per cent of these are normal or practically normal. 
It is, then, evident that the orthodox method ean be demonstrated to 
cure as high a percentage of patients as the Kenny method is ¢laimed 
to eure and does this with less risk, less cost, in less time, with less labor, 
and with much less fuss. 

COMMENT 


The most important difference between the Kenny and the orthodox 
methods of treating poliomyelitis is that in the Kenny method emphasis 
is placed upon muscle spasm as the most important feature of the dis- 
ease and efforts are made to relieve this spasm by hot fomentations. 
while in the orthodox method flaccid paralysis of muscles is considered 
the most important feature of the disease and efforts are made to pro- 
tect and restore function to the paralyzed muscles. The other two symp- 
toms which are stressed by Miss Kenny (ineoordination and mental 
alienation) are recognized under different names, but are treated in 
much the same manner under each method. However, we believe that 
early active exercise of muscles is harmful and tends to prolong the 
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stage of tenderness and contracture and we do not begin our muscle 
training until these symptoms have subsided, while Miss Kenny begins 
her muscle training as soon as possible after the diagnosis of polio- 
myelitis is made. We also consider splints a useful adjunct to our treat- 
ment where they are indicated. 

The symptoms which Miss Kenny calls muscle spasm are recognized 
and treated in the orthodox method, but they are called rigidity and 
muscle contracture and are treated by immobilization in splints or casts 
to relieve the pain and prevent contractures and the development of 
deformities. In anticipation of the criticism that even though orthodox 
treatment has recognized the so-called muscle spasm it has failed to 
emphasize and treat this symptom, I wish to state that rest is probably 
the most important therapeutic measure in our armamentarium and that 
in order to put a muscle at rest we immobilize the part. Consequently, 
we treat the tender, painful contracting muscles by rest. This is ob- 
tained by our splints or casts. The reason we have not emphasized these 
symptoms is that they tend to subside when the limb is put at rest. The 
tendency of the muscles to contract (so-called muscle spasm) subsides 
when the pain and tenderness disappear and if deformities are prevented 
this symptom is rarely an important problem under orthodox treatment. 
It has not been emphasized because it subsides spontaneously. 
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ACUTE PERFORATED GASTRIC AND DUODENAL ULCERS 


FRaNcIS X. Paterra, M.D., University, Va., AND R. M.D. 
RicHMOND, Va. 


(From the Department of Surgery and Gynecology, University of Virginia 
School of Medicine) 


HE analysis of a series of acute perforations of the stomach and 

duodenum treated by operation during a period of seventeen years 
(1925-1942), at the University of Virginia Hospital, has vielded in- 
teresting data on certain aspects of this disease. 


MATERIAL 


The material consists of 88 cases. Thirty of the patients had per- 
forated gastric uleers and 53, perforated duodenal ulcers. The types of 
operative procedure performed in these cases are tabulated in Table I. 
Most of the perforated gastric ulcers were treated by simple closure. 
Thirty-one of the patients with perforated duodenal ulcers were treated 
by simple closure, 17 had excision and pyloroplasty, and 5 had closure 
of perforation with gastroenterostomy. In each case closure was with- 
out drainage. More than one-half of the operations were performed by 
the resident surgeons. No data are presented either for subacute per- 
forations of benign ulcers treated originally by conservative measures, 
for perforations of malignant ulcers, or for chrenie perforations. 


RESULTS 

The mortality figures are presented in Table I. There were 14 deaths 
in a total of 88 operative cases, a mortality of 16.9 per cent. The mortal- 
ity percentage was higher in the 30 gastrie cases (26.6 per cent) than 
in the 538 duodenal cases (11.3 per cent). 

The most striking factor observed to modify the mortality rate is 
age. The mortality for 24 patients above 50 years of age was 41.6 per 
cent, while in 59 patients below 50 vears of age, the mortality was 6.78 
per cent (Table IIT). 

The well-recognized factor of the time elapsed between perforation 
and operation is indicated in Fig. 1. Fifty-nine patients operated upon 
twelve hours or sooner following perforation of ulcer showed a mortal- 
ity rate of 13.6 per cent as compared to 25.0 per cent in 24 patients op- 
erated upon after twelve hours following perforation. 

Twenty of the patients were treated with sulfanilamide applied lo- 
cally at the site of perforation, including 9 supplemented by parenteral 
administration. Four others received chemotherapy by the parenteral 

Received for publication, March 15, 1943. 
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route alone. Of the 24 patients treated with sulfanilamide, there were 
4 deaths, a mortality of 16.6 per cent as compared to the gross mortality 
of 16.9 per cent. Two of the deaths occurred in patients over 50 years 
of age, and 2 in those below 50 years of age. 

Causes of Death_—There was a total of 14 deaths, 10 in patients over 
50 vears of age and 4 in those under 50 vears of age. The causes of 
death for the patients over 50 years of age were as follows: peritonitis 
5, pneumonia 4, and peritonitis with subphrenie abscess 1; and for the 
patients under 50 years of age: pneumonia 2, atelectasis with pneu- 
monia 1, and peritonitis with bleeding gastric ulcer 1. 
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TIME IN HOURS OF OPERATION AFTER PERFORATION 
Fig. 1.—Scattergram showing results from operation on acute perforated gastric and 


duodenal ulcers showing mortality in relation to age and to the elapsed time between 
perforation and operation. Circles indicate survival and dots indicate death, 


DISCUSSION 


The results of this study need little comment. The average mortality 
in the present series (16.9 per cent) of 83 cases is well below the aver- 
age mortality in a collected series (Table II) of more than 7500 eases 
(26.8 per cent). No attempt can be made to ascribe this difference to 
any factor or combination of factors. It is unlikely that the material 
is any more favorable than a cross section of the material in the ¢ol- 
lected reports would represent. One-third of the patients were operated 
upon 12 hours or more after perforation and in this third there oe- 
curred 57 per cent of the deaths. 

The effect of the age of the patient on mortality has probably not re- 
ceived in the literature the attention it seems to deserve on the basis 
of the present figures. Nearly one-third of this series of acute perfora- : 
tions occurred in patients over 50 vears of age; and in that group the 
mortality was more than six times the mortality in younger individuals. 

In addition to offering valuable prognostic indications, these data sug- 
gest that no series of results in acute perforated ulcers is significant 
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TABLE I 


UNIVERSITY OF VIRGINIA HOSPITAL SERIES 
RECOVERED DIED. 


TYPE OF OPERATION 


Perforated Gastric Ulcers 


Acute 


1. Closure perforation 
2. Closure perforation, posterior gastroenterostomy 
3. Pyloroplasty, posterior gastroenterostomy 


4, Excision and closure of perforation 
5. Excision and gastroenterostomy 


6. Gastric 


resection 


and gastrojejunostomy 


Total, 30 cases 


Deaths, 8 


Mortality, 26.6% 


Acute Perforated Duodenal Ulcers 


1. Closure perforation 
2. Excision and pvloroplasty 
3. Closure perforation, gastroenterostomy 


Total, 53 cases 


Deaths, 6 


Mortality, 11.38% 


Acute Perforated Gastric and Duodenal 


Total, 83 cases 


Deaths, 14 


Mortality, 16.9% 


TABLE II 


COLLECTED SERIES 


AUTHOR 


HOSPITAL 


NUMBER 


OF CASES 


MORTALITY 


(%) 


YEAR 


Corff 

Davidson and Rudder 
Debakey 

Donoghue and Jacobs 
Eliason and Ebeling 

Evans 

Fallis 

Graham 

Graves 


Griswold and Antoncie 
Judin 

Kelly 

MeCreery 

Morrison 

Parker 

Read 

Ross and Letourneau 
Sallick 

Sangster 

Shawan 

Southam 

Stenbuck 

Thompson 

Tilton 

Ulfelder and Allen 
White and Patterson 


Temple University 

Emory University 

Charity 

Cook County 

University of Pennsylvania 

Liverpool 

Henry Ford 

Toronto General 

Report from German and 
Central Europe 


Louisville City 
Moscow 

St. Louis City 
Bellevue 

Boston City 

Roper 

Grady 

Montreal General 
Beekman St., N. Y. 
St. James, London 
Detroit Receiving 
Manchester Royal Infirmary 
Mt. Sinai 

Los Angeles 

3road Street, N. Y. 
Massachusetts General 
Roosevelt 


63 
152 
209 
200 


72 


67 
100 
5] 
1345 
1394 
918 
102 
418 
140 
170 
200 
52 
100 
228 
74 
100 
389 
46 
88 
500 
52 
33 
79 


25.8 
28.0 
18.2 
24.5 
47.2 
22.0 
20.0 

2.0 
50.9 
20.0 
16.6 
19.6 
12.8 
27.8 
20.5 
21.0 
52.0 
50.0 
20.6 
10.8 
23.0 
25.4 

9.0 
31.0 
28.7 

2.0 
26.9 
215 


1936 
1940 
1940 
1942 
193 
1926 
193 
1937 

1907-1908 

1918-1926 

1926-1931 
1941 
1937 
1939 
193 
1935 
1941 
193 
193¢ 
1936 
1937 
19388 
1922 
1927 
1939 
1936 
1942 
1931 


Total 


7564 


Ave. 26.8 


Paletta and Hill 


University of Virginia 


83 


16.9 
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without reference to age. Although the difference recorded here 
is greater than that shown in any other series, those other au- 
thors* ® 71% 2° who have caleulated the mortality by age (Table IIT) 
report an average mortality (45.9 per cent) in the older group more 
than twice that in the younger group (19.3). 


TABLE IIT 


INFLUENCE OF AGE ON MORTALITY 


MORTALITY PERCENTAGE 


AUTHOR UNDER 50 YEARS | OVER 50 YEARS 

(%) (%) 

Davidson and Rudder 26.6 43.7 
Debakey 19.0 45.5 
Donoghue and Jacobs 21.25 37.5 
Graves 20.5 50.0 
Richardson 16.6 75.0 
Average 19.3 45.9 
Paletta and Hill 6.78 41.6 


Perforation of a gastric ulcer seems to be more dangerous than that 
of a duodenal ulcer, as demonstrated by collected figures (Table IV) 
from authors reporting the site.’ 7 24 283°” The average mortal- 
ity in the former group is 33.2 per cent and in the latter 21.6 per cent. 

The place of drainage of the peritoneum in the treatment of acute 
perforated peptic ulcers is still debated in the literature. A large num- 
ber of authors! ® 5 % 1 1 2°, 2% 3° have written on this problem, inelud- 
ing Guthrie'® (1923) and Trout** (1935), who sent questionnaires to 
leading surgeons inquiring whether they employed drainage in the man- 
agement of their cases. A review of these papers reveals no unanimity 


TABLE IV 


INFLUENCE OF SITE ON MORTALITY 


| MORTALITY PERCENTAGE 


AUTHOR GASTRIC DUODENAL 
(%) (%) 

Collinson 53.8 30.8 
Davidson and Rudder 27.0 24.0 
Debakey 33.3 23.1 
Donoghue and Jacobs 24.2 23.4 
Eliason and Ebeling 42.8 48.2 
Read 34.7 26.0 
Richardson 50.0 BARS 
Sangster 29.2 16.0 
Southam 9.0 5.0 

Average 21.6 
-aletta and Hill 26.6 Lis 


of opinion, although there is a tendeney away from the use of drainage. 
It is possible that the absence of drainage in this series may be a factor. 
Certainly the results shown would not suggest the wisdom of any change 
in the present policy. Drainage of the peritoneum, except in the pres- 
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ence of granulation tissue, has been taught in this clinie for many years 
as an anachronism going back to the earliest days of surgical peritoneal 
invasion and even to the pre-Listerian treatment of wounds. The work 
of Yates,** nearly forty vears ago, demonstrates the futility of perito- 
neal drainage. Without assuming that the present figures prove the 
lack of value in drainage, it may be said fairly that they present no 
argument in its favor. 

Favorable reports have appeared on the use of sulfanilamide. Gris- 
wold and Antoncic’® (1941) reported one death in 12 operative cases of 
perforated ulcer in which sulfanilamide was used locally. Ulfelder and 
Allen** (1942) attribute the sharp drop in their mortality rate in 1940 
to the use of sulfanilamide. The apparent influence of sulfanilamide in 
the mortality of this group of cases is insignificant. This may be due 
to the small series of cases treated by chemotherapy. 


SUMMARY 


Eighty-three patients with acute perforation of gastric and duodenal 
ulcer were operated on at the University of Virginia Hospital in the 
years 1925 to 1942. There were 14 deaths, a mortality of 16.9 per cent. 
In the gastric group of cases, the mortality was more than twice that 
in the duodenal group. Patients over 50 vears of age showed a mortal- 
itv six times that seen in patients under 50 years of age. There was a 
mortality of 25 per cent for the patients operated upon after 12 hours 
following the perforation as compared to a mortality of 13.6 per cent for 
the group operated upon 12 hours or sooner following perforation. 
The influence of sulfanilamide on the mortality in this group of eases is 
not perceptible. 


We are indebted to Dr. E. P. Lehman for his helpful suggestions during this study. 
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ACTINOMYCOSIS OF STOMACH AND DUODENUM 
Report or Two Cases 


Epwin W. SHEARBURN,* M.D., CHARLOTTESVILLE, VA. 
(From the Department of Surgery and Gynecology, University of Virginia 
School of Medicine) 


LTHOUGH innumerable cases of mycotic infections arising from 
the alimentary canal in the ileocecal region have been reported, 
actinomycosis of the stomach and duodenum is a rare disease. Sanford 
and Voelker,*? in reviewing actinomycosis in the United States up to 
1925, did not list any cases of infection of the stomach or duodenum. 
Reports in the English and American literature have been infrequent. 
Blain,’ in 1933, reported the first case of primary actinomycosis of the 
stomach in the American literature and stated that there was only one 
other thoroughly authenticated case in the foreign literature (Nathan’s 
ease’®). More recently (1939) Cogniaux® reported a case of primary 
actinomycosis of the stomach. Two reports of actinomyecotie infections 
primary in the duodenum have been found in the English and American 
literature.*" Numerous articles dealing with other mycotie infee- 
tions of stomach and duodenum have been reported in the German litera- 
ture and a few in the American literature. 


Graves and Ochsner" reported two cases of subphrenic actinomycosis 
treated by the posterior extraserous approach; the patients in both of 
these cases died of widespread infection. The authors stated that only 
eight cases of actinomycosis of the subphreni¢ space had been previously 
reported and none have been reported since that time. 


CASE REPORTS 


CasE 1—A white woman, aged 24 years,. entered the University of Virginia 
Hospital Nov. 6, 1940, with a history of recurrent attecks of right upper quadrant 
and epigastric pain for six or seven years. For the previous eight months the 
attacks had been more severe and there had been associated nausea and vomiting. 
There had been some relief with soda but no food relief. She had vomited bright 
red blood on one occasion but there was no history of tarry stools. Gastrointestinal 
x-ray series in the outpatient department showed a complete pyloric obstruction and 
she was admitted to the hospital for study. 

General physical examination in the hospital revealed no significant findings other 
than pyorrhea alveolaris. 

Laboratory findings revealed: erythrocyte count, 4.47 million; hemoglobin, 11 Gm. 
per 100 e¢.c. (71 per cent, Dare method); leucocyte count, 9,000. The Schilling 
differential count revealed a slight shift to the left. Urinalysis and stool examina- 


*Captain, Medical Corps, U. S. Army. 
Received for publication, Nov. 30, 1942. 
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SHEARBURN : 
tion were negative. Gastric analysis showed 58° free hydrochloric acid and 73° 
total acid. Microscopic examination of the fasting stomach contents showed 1 to 2 
white blood cells, an occasional erythrocyte, yeast 2 plus, and starch 4 plus. The 
serum proteins, plasma chlorides, and clotting, bleeding, and prothrombin times were 
normal. 

The patient was prepared for operation with daily gastric lavage, adequate fluid 
intake intravenously, and vitamins parenterally including vitamin K. 

At operation, Nov. 11, 1940, under spinal anesthesia, there were found distributed 
over the distal third of the anterior wall of the stomach many small. subserosal 
yellowish-gray nodules 1 to 2 mm. in diameter. There was no free fluid present. Ex- 
ploration revealed a firm indurated lesion approximately 5 to 7 cm. in diameter on the 
posterior wall of the first portion of the duodenum. The mass was adherent to and 
apparently involved the head of the pancreas and obstructed the pylorus. <A definite 
ulcer crater was palpable. There were numerous large, soft lymph nodes along both 
the lesser and greater curvatures. Biopsies were taken from the wall of the stomach 
and duodenum and three lymph nodes were excised. Frozen sections of these tissues 
were tentatively reported as indicating lymphosarcoma but before the abdomen 
was closed the report was changed to inflammatory tissue. Due to the question of 
lymphosarcoma and since removal of the lesion would have been a long and difficult 
procedure, it was decided to establish a posterior isoperistaltic gastrojejunostomy. 


Fig. 1 (Case 1).—Section from serosa of stomach showing the actinomyces (xX 220). 


The postoperative course was essentially uncomplicated, the highest temperature 
being recorded at 100° F. (rectal) with a highest pulse rate of 100. She was dis- 
charged the sixteenth postoperative day on a five-meal gastric diet. An examina- 
tion of the gastric contents removed through the suction tube after operation failed 
to reveal fungi. 

Pathologic Report.—The specimen consisted of two small pieces of tissue from 
the stomach wall and seven small pieces of lymph nodes. Microscopic examination of 
the biopsies from the stomach wall showed bundles of smooth muscle containing 
irregular clumps of pink-staining amorphous material. Scattered throughout were 
bluish areas, around the periphery of which were many giant cells and a few poly- 
morphonuclear cells, plasma cells, lymphocytes, and eosinophiles (Fig. 1). The blue- 
staining material presented radially arranged structures having the appearance of 
clubbed mycelia. A bacterial stain revealed small filaments but no other organisms. 
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Acid-fast stains were negative. The general architecture of the lymph nodes was 
preserved but there was a marked reticulo-endothelial hyperplasia. There were a 
few scattered mixed inflammatory cells. Diagnosis: Mycotie infection of the 
stomach wall, probably by one of the actinomyces. Chronic lymphadenitis. 

The patient returned on Dec. 12, 1940, asymptomatic and in excellent general 
condition. Gastrointestinal x-ray examination showed a satisfactorily functioning 
gastroenterostomy and a marked distortion of the duodenal bulb. 

She was again seen in March, 1941, had gained twenty-eight pounds in weight and 
was still asymptomatic. 

A recent report from the patient sta ed that she has no symptoms and is feeling 
well. There has been no gastrointestinal complaint. 


Summary.—A ease of gastric and duodenal actinomycosis with asso- 
ciated pyloric obstruction and duodenal ulcer is reported, apparently 
asymptomatic eighteen months after operation. The presence of 
actinomyces in the wall of the stomach suggests a similar infection of the 
duodenal ulcer. 


CASE 2.—A white man, aged 41 years, was admitted to the University Hospital on 
July 1, 1941, complaining of dull pain in the right upper quadrant of two months’ 
duration. There had been no history of nausea and vomiting, no cough, no hemo- 
ptysis nor hematemesis. There had been a moderate dierrhea due to medication by 
the local physician. There had been a loss of weight of approximately twenty-five 
pounds during the previous two months. Ten months prior to admission the patient 
had been operated on elsewhere for a perforated ‘‘peptic’’ ulcer which had been 
closed. The postoperative course was apparently uneventful. The subsequent course 
had been essentially normal until the onset of the present illness. 

On admission the temperature was 99.8° F., the pulse was 80, and the respirations 
were 16. Physical examination revealed a pale malnourished individual. The teeth 
showed marked pyorrhea alveolaris. There was moderate generalized lymphadenop- 
athy, discrete and nontender. Examination of the chest revealed dullness on the 
right from the eighth dorsal vertebra downward, with decrease in the breath sounds 
and whispered voice. The diaphragm apparently moved on respiration but was high 
on the right. A few moist rales were heard in the base of the right lung posteriorly. 
There was a soft systolic murmur at the apex of the heart and over the precordium. 
Abdominal examination revealed voluntary muscle spasm in the right upper quadrant 
with some tenderness on deep palpation. There was a long right rectus scar. The 
liver edge was thought to be palpable one fingerbreadth below the costal margin. 

Laboratory studies at the time of admission revealed an erythrocyte count of 
2.9 million with 61.6 per cent hemoglobin (9.5 Gm.). The leucocyte count was 
19,200 with a moderate shift to the left by the Schilling differential. Urinalysis was 
essentially normal. 

X-ray examination of the chest, on July 2, showed an immobile diaphragm on the 
right. The lung fields were essentially negative. Impression of the radiologist was 
infection beneath the diaphragm, liver abscess or perinephric abscess being the most 
likely. The clinical impression, however, was subphrenic abscess. 

Exploration of the right subphrenic space posteriorly was carried out on July 7, 
1941, by the extraserous approach, removing the twelfth rib on the right. A large 
abscess cavity was entered and approximately 200 ¢.c. of purulent material were re- 
leased. 

The patient’s postoperative course was entirely satisfactory except that the fever 
which was as high as 102° F. preoperatively persisted up to 101° F. daily. The 
anemia was corrected by several blood transfusions. On July 27, tenderness and 
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induration were noted in the region of the old right reetus sear and on July 29, 
1941, incision and drainage were carried out, opening into a subcutaneous abscess in 
the region of the previous operative scar. Following the last operative procedure, the 
patient’s temperature became essentially normal for the remainder of his hospital 
stay. Both the anterior and posterior wounds closed fairly rapidly until only small 
draining sinuses were present. Attempts at demonstrating radiographically a com- 
munication between the anterior and posterior wounds by the injection of lipiodol 
into the sinuses were unsuccessful, Routine cultures of the wound recovered no 
organisms from the subphrenic abscess and Bacillus coli from the anterior abscess. 
The patient was discharged forty-one days after admission and was followed through 
the outpatient department for dressings thereafter. 

Drainage persisted from both the anterior and posterior wounds and the patient 
was readmitted to the hospital on Oct. 21, 1941. Since leaving the hospital he had 
had drained by his local physician a small subcutaneous abscess on the lateral chest 
wall approximately midway between the anterior and posterior wounds. 

Examination at the time of admission on this occasion was essentially negative 
except for draining sinuses in the region of the subphrenie wound and a small sinus 
opening in the right upper rectus scar. The temperature was normal, the erythrocyte 
count was 3.5 million with 58.4 per cent hemoglobin (9 gm.) and 30,200 leucocyte 
count. There was a moderate shift to the left by the Schilling differential. Urinal- 
ysis was normal. 

On Oct. 24, 1941, lipiodol was injected into the posterior sinus and an extensive 
system of communicating sinuses in the posterior abdominal wall and abdomen was 
demonstrated by x-ray but no connection between the anterior and posterior sinuses 
could be demonstrated. Routine cultures and cultures for actinomycosis were 
carried out on numerous occasions but no definite actinomycosis was demonstrable. 
Staphylococcus aureus nonhemolyticus and diphtheroids were the only bacteria re- 
ported. 

It was felt that the draining tracts should be opened and better drainage pro- 
vided. Therefore, ‘on October 27, under general anesthesia, all the sinus tracts were 
laid open throughout their extent and granulation tissue removed for biopsy and 
cultures. The wound bled considerably and it was necessary to pack to prevent 
serious hemorrhage. 

Pathologic Report.—The specimen consisted of » number of fragments of granula- 
tion tissue in which there was a marked inflammatory reaction. In one segment of 
this granulation tissue a mass of radially growing mycelial filaments which had the 
typical clubbed-shaped bodies on their ends were found. Diagnosis: Actinomycosis 
(Fig. 2). 

The patient ’s postoperative course was fairly satisfactory. He was treated with 
thymol by mouth and thymol in oil in the dressings. He was also given a course 
of sulfadiazine without appreciable improvement. He was discharged on the twenty- 
sixth postoperative day. At the time of his discharge «2 small persistent sinus was 
present posteriorly but drainage was minimal. After the second discharge from 
the hospital he was almost asymptomatic at home but when he returned to the out- 
patient department on Dee, 13, 1941, for a routine checkup, he was found to have a 
large nontender mass in the right upper quadrant which extended down to the iliac 
crest. In addition, a small fluctuant abscess was found along the right lower costal 
margin and a small draining sinus persisted at the lower end of the right rectus 
sear. There was also evidence of fluid in the peritoneal cavity. 

He was again admitted on Dee, 15, 1941, for further treatment. Bacteriologie 
studies of the purulent material aspirated in the outpatient department were sng- 
gestive of actinomycosis. Examination at the time of the last admission revealed 
dullness in the chest with suppression of breath sounds by auscultation in the right 


posterior base. The abdomen was distended, tympanitic, and free fluid was thought 
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to be present. There was a large mass in the right upper quadrant apparently 
attached to the liver and extending from the costal margin to the level of the iliac 
erest on the right and nearly to the midline on the left. There was a large draining 
sinus in the right flank, a smaller one at the level of the umbilicus, and one in the 


previous right rectus incision scar. Fluoroscopy and x-ray on the day of admission 


showed the’right diaphragm to be elevated to the level of the anterior end of the 
fourth rib and to be almost completely fixed. The lung fields were clear. A moderate 
anemia was again present and urinalysis was normal. The patient was afebrile. 

On Dee. 16, 1941, under general anesthesia an incision was made into the sinus 
tract in the right upper quadrant and a large abscess was opened into just beneath 
the right rectus muscle which extended from the midline across to the right flank. 
The entire abscess cavity was laid open by a wide incision and the wound packed 
open. A small draining tract superficially in the right flank was also incised and 


packed open. 


Fig. 2 (Case 2).—Section of granulation tissue showing actinomyces (x 240). 


Cultures and tissue for biopsy were taken from the wound at operation. Cultures 
failed to reveal actinomycosis and pathologie study revealed granulation tissue. He 
was again treated with thymol by mouth and thymol packs in the wound. A course 
of sulfadiazine was also given but this was not tolerated well and an insufficient 
amount to obtain an adequate blood concentration was given. Several transfusions: 
were given to correct the anemia. The patient’s postoperative course was _ rela- 
tively smooth. The wounds filled in by granulation tissue. He remained afebrile and 
there was little drainage. On the thirty-fifth postoperative day he was again dis- 
charged from the hospital with a small draining sinus in the right upper quadrant 
and one in the posterior subphrenic region, 

The patient was examined on April 24, 1942. His general condition was improved. 
His appetite was good and there had been a gain in weight. The anterior abdominal 
wall was entirely healed and no intra-abdominal masses were palpable. However, two 
small superficial sinus tracts remained in the scar of the previous subphrenic drainage 
and biopsies of the granulations lining the tracts revealed actinomyces in the tissue. 
Cultures taken at the same time were overgrown by staphylococci but a direct smear 
revealed the presence of actinomyces. An x-ray of the chest showed the lung fields to 
be clear and the right diaphragm was lower than at a previous examination, 
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Because mycotic infection still persisted the patient was again admitted to the 
hospital on May 6, 1942, and exploration under general anesthesia revealed a small 
sinus tract extending from the posterior sinus opening down to the right supero- 
anterior iliac spine and terminating in a small collection of granulation tissue. The 
bone was slightly rough. The tract was excised and packed open. Sulfadiazine by 
mouth was given in doses sufficient to maintain a blood level above 10 mg. per cent. 
Thymol was used in the packs which were changed daily. The wound was healing 
by granulation when the patient was discharged May 24, 1942. Biopsies, smear, 
and culture were all positive for actinomycosis. 

The patient returned for examination on June 29, 1942. He had gained eight 
pounds in weight and had no complaints. There was a small amount of drainage 
from the center of the most recent incision and the wound was granulating over an 
area 8 by 1 cm. Otherwise examination was negative.” 


Summary.—A case of actinomycotice infection of the subphrenie space, 
presumably arising from a perforated duodenal ulcer, is reported. 


DISCUSSION 

Etiology.—The role of fungi in inflammatory lesions of the stomach 
and duodenum is not clear. There is a general agreement among the 
many writers on this subject that fungi in the stomach and duodenum 
are not the primary cause of ulceration. The pathogenicity of fungi in 
already established ulcers seems to be the point of controversy. 
Askanazy* presented experimental evidence to show that fungi present 
in gastroduodenal ulcerations influenced the growth and promoted 
chronicity in the lesion. Several authors® '* 1% *° supported this opinion. 
Others! 1° 1?" 24 attached little significance to the presence of fungi 
in the exudate at the base and in the margins of such uleers. Hauser! 
reviewed the situation and coneluded that fungi might inhibit healing to 
some degree but that the inhibitory effect was of minor importance com- 
pared to the influence of other factors. Singer®* thought fungi were of 


little clinical importance in gastrie ulcerations but that there were in- 
sufficient clinical data available up to that time wpon which to base final 
conclusions. 


Meyer" stated that various bizarre organisms reported by different 
authors probably represented the same organism altered by the type of 
media used, especially in regard to the hydrogen-ion concentration. 

On the basis of the two cases presented here and the reports in the 
literature, no definite opinion as to the pathogenicity of fungi in gastric 
and duodenal ulceration can be formulated. After perforation occurs 
through either a gastric or duodenal uleer in which fungi are present, 
then the problem becomes one of peritoneal contamination and under 


*This patient was again studied on Nov. 10 and 11, 1942 after Dr. Shearburn’s 
departure for active military duty. He was asymptomatic and the sinuses had almost 
completely healed, presenting only minute crusting. No masses were palpable. X-ray 
examination of the chest showed no abnormality except slight elevation and immobility 
of the right diaphragm. Examination after a barium meal revealed deformity of the 
duodenal bulb without obstruction. 

April 19, 1943: <A recent report from another hospital stated that the patient 
had been admitted in bad condition. Except for the presence of anemia, no details 
were given. It may be assumed that this illness represents recurrence of actinomy- 
cosis. (E. P. L.) 
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these circumstances the presence of fungi may affect the subsequent 
course of infection. 

Clinical Data.—Bearse® reviewed the literature, in 1938, and discussed 
the clinieal findings, stressing the absence of any characteristic syndrome 
warranting a preoperative diagnosis. Singer** also pointed out the ab- 
sence of any typical diagnostic features. To date, a preoperative diag- 
nosis of actinomycosis of the stomach confirmed by operation has not 
been reported. However, Bearse*® and Singer®® state that bloody vomitus 
such as oceurred in Case 1 of this report is an almost constant character- 
istic of a mycotic lesion of the stomach. Bearse urged the routine pre- 
operative study of gastrie washings for the presence of mycelia and sug- 
gested the possibility of a presumptive preoperative diagnosis by the 
demonstration of organisms in the gastrie contents together with positive 
serologic evidence. However, in neither of the two cases reported herein 
was it possible to demonstrate fungi in the gastrie washings. 

The clinical features of the first case were essentially those of duodenal 
uleeration with increasing pyloric obstruction. The episode of hema- 
temesis was not interpreted as being of more than the usual significance. 
In the second case, there was no history of bloody vomitus, either prior 
to or following perforation. The patient had had gnawing epigastric 
pain relieved by food and soda. The subphrenie infection was preceeded 
by fatigue, malaise, anorexia, and vague epigastric and right upper 
quadrant discomfort. Later, pain became more severe and was ag- 
gravated by respiratory movements. There were no associated respira- 
tory symptoms. 

Treatment.—The treatment of gastroduodenal ulceration caused by or 
secondarily invaded by actinomycosis should in theory consist of resee- 
tion of the involved part if this procedure is possible. However, the 
case reported by Blain’ was treated by resection and although the patient 
survived the operation, death followed in eight months and at autopsy 
multiple liver abscesses were found from which actinomyces were re- 
covered. DeCourev-Wheeler®® resected a portion of jejunum for actino- 
mycotic infection of duodenum and jejunum and the patient died shortly 
after operation. X-ray therapy, large doses of potassium iodide, or one 
of the sulfonamides mav be indicated when there is generalized ab- 
dominal infection. Thymol by mouth and locally has also been used in 
treating actinomycotic¢ infections elsewhere in the body.” * 

In the first case reported herein gastroenterostomy was performed be- 
cause of the apparent risk from resection of so extensive a lesion in- 
volving the pancreas and also because the diagnosis was uncertain. Cer- 
tainly the surgical treatment was in no way specific. The fact that the 
patient remained asymptomatic for a period of eighteen months follow- 
ing operation would seem to indicate that the mycotie infection is prob- 
ably no longer a source of danger. During the early postoperative phase, 
thymol therapy was considered. However, her immediate and continued 
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excellent response to gastroenterostomy soon made it evident that any 
drug or x-ray therapy was contraindicated. 

The second case reported is a proved case of subphrenic actinomyecosis 
presumed to be the result of perforation of a duodenal uleer harboring 
actinomyces. The problem at the stage in which the patient was first 
observed in this ¢linie was one of diffuse infection throughout the upper 
abdominal wall and subphrenie space. The response to adequate surgical 
drainage supplemented by thymol therapy has been good. Any share of 
thymol in the patient’s improvement is, of course, not proved. The 
sulfonamide therapy did not result in a high enough blood concentration 
to be effective. It is possible that further therapy will be necessary if a 
permanent cure is to be hoped for. The course of peritoneal actino- 
mycosis is so deceptive that a future exacerbation of the disease must be 
expected.* 

SUMMARY 


1. A case of proved mycosis of the stomach with duodenal ulcer is re- 
ported, asymptomatic at eighteen months. I[t is the only case found in 
the literature in which the patient lived more than one vear after opera- 
tion. 

2. A ease of subphrenie actinomycotie abscess with persistent infection 
is reported, presumed to be the result of aetinomvecotie infection result- 
ing from perforation of a peptic ulcer. 

3. It is impossible to determine whether the proved mycosis in the 
first case was the primary cause of duodenal ulcer and pylorie stenosis 
or whether the mycelia were merely secondary invaders. The same un- 
certainty is present regarding the etiology in the second case. 
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LIPOMAS OF THE GASTROINTESTINAL TRACT 


WitH SPECIAL REFERENCE TO THE SMALL INTESTINE INCLUDING THE 
ILEUM; REVIEW OF THE LITERATURE AND REPORT OF SIX CASES 


Lewis E. ScHoTTENFELD, M.D., C.M., Brookiyn, N. Y. 
(From the Department of Surgery and Pathology of the Jewish Hospital of 
Brooklyn) 


pew of the gastrointestinal tract are encountered with relative 
intrequeney. Other benign tumors such as adenoma and myoma 
are fairly common. My interest in these tumors was aroused by a 
rare case of multiple lipomas of the ileum which produced an intussus- 
ception. A search through the hospital records disclosed five other 
cases, two surgical and three in which the lipoma was an incidental 
autopsy finding. 

From a review of the literature it may be stated that the autopsy 
incidence of lipomas is greater than the operative findings, indicating 
that ‘‘silent’’ lipomas may exist without being recognized. In benign 
tumors of the gastrointestinal tract, the ileum is the most commonly 


involved site in the small bowel, and lipoma the second or third most 
common benign tumor encountered. More than one-half of all lipomas 
of the gastrointestinal tract are found in the small intestine and almost 
one-third in the ileum. Over one-third, or 100 cases, of all lipomas 
result in intussusception. In the small intestine, intussusception is 
found in 16.0 per cent of all lipomas and 44.0 per cent of all of those 
which intussuscepted. 


The earliest recorded account of intestinal lipomas is that of Bauer 
in 1757 in his Epistola de Molis Intestinorum. Morel (1876') reported 
a ease of lipoma of the ileum which had invaginated and eventually 
protruded from the anus. Coupland (1879)? related a case of intussus- 
ception produced by a lipoma of the ileum which had gone unrecognized 
before the patient, a girl 16 years of age, was operated upon, with death 
following in thirty-six hours. Re-examination of an old museum speci- 
men by Turner (1884)* revealed an intussusception of the small in- 
testine produced by a fatty polypoid tumor. Chandler and Baldauf 
(1907)*° reported a ease, in an infant, of a subserous lipoma of the 
sigmoid which had twisted the bowel and caused an intestinal obstrue- 
tion, with an uneventful recovery following excision of the tumor. 
Stetten (1909)? reported two cases after reviewing the literature which, 
up to 1909, comprised seventy-seven cases. Francini (1909)* described 
multiple submucous lipomas of the small intestine discovered during 
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the course of an operation for gastric carcinoma. Other cases of sub- 
mucous lipomas of the ileum with intussusception have been reported 
by Harrigan (1916),° Bland-Sutton (1920),'° Swanson (1924),'° 
Horsley (1929) MeCloskey Bargen (1952),*" Knoepp 
(1935) Rankin and Newell (1933),°4 Poston (1934)°° Kirshhbaum 
(1935) Wilmoth (1936) and (1939).4° A ease of sub- 
serous lipoma was cited by Brechat (1920).'' Two lipomas, one in the 
submucosa and one in the subserosa, were found in a patient treated by 
Vaceari (1923).1* Multiple submucous lipomas were also deseribed by 
Wiener and Polayes Comprehensive papers on lipomas 
the small intestine are recorded by Stetten (1909),* Mirrolli (1929) 
and Raiford (1932).°°) Accounts of exceptional cases of multiple lipo- 
mas with intussusception are less common. 
SITE AND INCIDENCE 

Several analyses concerning the site and incidence of these tumors 
are found in the literature. Notably are those by Stetten (1909) ,‘ 
Odelberg Thorek (1923),'° King (1917), Forni (1930),?° 
Wakeley and Paul (1931) ,** and Comfort (1931) .?° 

Roan (1932),25 in a review of 100 authentic eases of benign tumors 
of the small intestine causing intussusception, found fifty-nine cases 
in the ileum heading the list, and eleven lipomas the third most frequent 
benign tumor. Raiford (1932),?° analyzed 986 cases of tumors of the 
gastrointestinal tract, of which 210 were benign and 776 malignant. 
Eighty-eight (8.9 per cent) tumors were in the small intestine, of which 
fifty (56.8 per cent) were benign; only seven were lipomas and they 
‘ranked third in frequency of all benign growths. 

Koster (1933)** quotes King, who cited only six intestinal lipomas 
encountered in 44,654 intraperitoneal operations performed at the Mayo 
Clinic. 

The autopsy incidence of intestinal lipomas from the available re- 
ports in the literature is tabulated in Table I. 


TABLE T 
AUTOPSY INCIDENCE OF LIPOMAS OF THE GASTROINTESTINAL TRACT 


NO. NO. IN 
LIPOMAS | PER CENT 
AU SMALL BOWEL 


10 (4 ileum) 
6 (3 ileum) 


Comfort25 (Mayo Clinic) | 3,924 24 
Kirshbaum4° 5,754 9 
Eliason and Wright (quoted by| 8,000 

Comfort ) | 
Staemmler (quoted by Kirshbaum ) 
Schottenfeld 


17,000 
4, 063 > 


Total 38,741 5 | O118 | 16 (7 ileum) 


Three of the six cases in my series were incidental findings in routine 
necropsy examinations. Up to 1934, Poston*® was able to assemble 242 
eases of gastrointestinal lipomas; in 1938, Wiener and Polayes*? in- 
creased these to 259 cases. Since then, the number has risen to ap- 
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proximately 275 cases. The distribution of these cases computed and 
estimated up to the present, including those which terminated in in- 
tussusception, is tabulated as shown in Table IT. 
TABLE IT 


INCIDENCE AND DISTRIBUTION OF LIPOMAS AND INTUSSUSCEPTION 


Total number of lipomas 27% 
Total in ileum ; About 30.0 per cent of 82 
Incidence total 
of Total in small intestine} About 56.0 per cent 154 
lipomas Total in eum About 52.0 per cent of 80 
small bowel 
Stomach and colon Remainder 
Total number of lipomas 275 
Total with intussuscep-|About 386.3 per cent 100 
Incidence tion 
. cil Total with intussuscep-|16.0 per cent of all lipo- 
intussusception tion in small bowel mas 


44.0 per cent of all with 44 
intussusception 


ETIOLOGY AND PATHOGENESIS 


Gastrointestinal lipomas are almost evenly divided between the sexes. 
The majority occurred between the third and the sixth decade, i.e., 
about 75 per cent are found during the so-called cancer age. 

Knowledge concerning the cause of the growth of these fatty tumors 
is lacking. Fat cells first appear in the tissues of the fetus about the 
fourth month. Little evidence exists in textbooks on embryology and 
histology that fat cells or their mesenchymal prototypes, the lipoblasts 
and their grouped adipose glands, are normally present in the sub- 
mucosa or subserosa of the bowel at any time during fetal life. Only by 
routine macroscopic and microscopic examination of every portion of 
the gastrointestinal tract might one expect to find discrete collections 
of fat cells or submucous fatty infiltration. 

In Gray’s Anatomy (Ed. 22), the submucous and subserous layers are 
also referred to as the areolar layers. Areolar tissue consists of conneec- 
tive tissue cells lving in their intercellular matrix. The connective 
tissue is derived from the mesenchyma of the mesodermal primitive 
layer. The mesenchyma is made up of a network of branching stellate 
cells between which is an intercellular fluid secreted by the cells. This 
later becomes mucoid and is differentiated into connective tissue fibers. 
As growth continues, these cells and their intercellular matrix either 
become condensed or diminish in amount. In this way they differentiate 
into various forms of organized connective tissue such as tendon, 
cartilage, and bone. This unformed connective tissue shows a variety 
of cells, a condition of considerable significance in the regenerative and 
defensive function of this tissue; it has been shown that certain of these 
cells, the histiocytes, form the greater number of the large phagocytes 
or macrophages, which combat microorganisms. In addition to the 
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histiocytes, there are fibroblasts or fixed connective tissue cells, various 
kinds of wandering cells, and plasma cells formerly called mast cells. 
Plasma or mast cells occur in varying numbers in most loose connective 
tissue, being especially numerous along the course of the blood vessels. 
They are large round or ovoid cells, with a pale-staining nucleus and 
coarse cytoplasmic granules which stain deeply with basie dyes. Their 
origin and function are not clear, though some investigators believe 
them to be connected with the formation of fat. They may be the 
anlage of fat cells and lipomas in the submucosa and subserosa. 

The appearance of the adult fat cell can best be understood by a 
reference to its histogenesis. As the original embryonal stellate-form 
cells enlarge, they lose their stellate appearance, become rich in proto- 
plasm, and have the general configuration of secretory cells (steato- 
blasts). Fine fat droplets are formed in the evtoplasm, which increase 
in number and finally coalesce forming larger droplets. In doing so 
the cell takes on a moruloid or *‘mulberry’’ appearance, the nucleus is 
pushed to one side, and the cytoplasm gradually reduced to the thin 
membrane of the adult cell. Only with the most extreme deposition 
of fat do all the droplets fuse into one or a few large fat spaces, and 
often the nucleus retains its central location and does not take the 
flattened form at the cell periphery characteristic of the ordinary adi- 
pose tissue. The origin of the fat droplets is still obscure, although 
various theories have been proposed. The blood supply is rich and 
the adult lobule retains its embryonal vascular relations, the vascular 
supply of each lobule being complete and independent. 

Some consider fat as a special tissue arising from specific secretory 
cells, steatoblasts, while others think it to be derived from a modified 
type of fibrillar connective tissue in which the cells have lost their fiber- 
forming capacity and have assumed the function of fat storage. 

Fat cells are found isolated or in groups in all loose connective tissue, 
and when present in large amounts, they are referred to as adipose 
tissue. It is conceivable that lipomas spring from steatoblasts, which 
first appear singly or in aggregates, lie dormant until adult life, and 
then form fat cells which continue to multiply. These become sur- 
rounded by an envelope of fibrous connective tissue which develops into 
the capsule. Together, they constitute the lipoma. There may be an 
intermediary stage, the lipoblasts, between the steatoblasts and the fat 
cells. The entire mechanism is still a moot question. 

One of the most illuminating and fascinating concepts concerning fat 
tissue recently appeared by H. Gideon Wells (1940).°7 °° He states 
that adipose tissue is not merely a storehouse. It is also a manufactur- 
ing plant in active operation, not only producing some or all of its 
stored materials but probably conducting other processes not as yet 
revealed. 

There is reason to believe that adipose tissue is a specialized tissue 
and not merely ordinary connective tissue in which fat is deposited 
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when in excess. Histologic and embryologie evidence has also been 
presented in support of this idea, in facet, that it is a definite organ. 
The existence of such specialized tissue for the deposition of fat is 
especially well seen in certain organs and in certain species, especially 
the hibernating animals. Hammer (quoted by Wells, 1895) especially 
developed this conception of two types of fat tissue coming from the 
same primitive connective tissue elements. In man, the perirenal fat 
tissue offers the closest resemblance’ to primitive fat organs or to: the 
fat glands of hibernating animals. It exhibits some of the characters of 
vlandular adipose tissue, the cells being more or less multilocular when 
not too well filled with fat, although in well-nourished adults they ap- 
pear like ordinary fat tissue. 

Mallory goes so far as to say that the fat cell is a perfectly definite 
type of cell formed by differentiation from a mesenchymal cell without 
any relation to a fibroblast. 

In other words, the adipose tissue is to be looked upon as part of 
the reticulo-endothelial system, a conception which suggests more active 
function for adipose tissue than has been generally recognized. Wells 
is prepared to accept the view that even while still distended with fat, 
the fat cells may be carrying on important functions not as yet dis- 
closed, for the mere presence of a load of fat need not seriously impair 
other activities. Even extreme fatty degeneration and infiltration of 
parenchymatous cells are not necessarily associated with marked inter- 
ference with function. 

To regulate the functional activity of the fat organs an abundant 
nerve supply to both the vessels and the parenchyma is present. See- 
tion of the nerve supply modifies the behavior of the fat cells in storing 
and yielding fat. Beznak and Hasch (quoted by Wells, 1937) have 
shown that it is the sympathetic fibers that control both deposition and 
mobilization of fat in adipose tissue, and Boeke (quoted by Wells, 1933) 
had demonstrated sympathetic nerve fibers running to individual fat 
cells. 

During fat resorption from ordinary white fat tissue the large drops 
do not simply grow smaller but the fat is taken up by the cell eytoplasm 
and consumed therein. This process may be analogous to the hyper- 
plasia phase in the hyperplasia-involution process which goes on in the 
thyroid gland, when the acinar cells draw upon the iodine within the 
acinus, and gradually diminishes the colloid. 

Wassermann found that the thin rim of cytoplasm of the distended 
fat cell can swell up with fluids and suggests that adipose tissue may 
play a role in water metabolism. This view is supported by the re- 
markable and deceiving water losses and retentions observed in defatting 
treatments of the obese, as emphasized by Newburgh (quoted by Wells, 
1931). 

Stetten (1909)* and Kirshbaum (1935)*° mention briefly that lipomas 
spring from the connective tissue of the submucosa as the result of meta- 
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plasia, or from the fat in the subserosa, but do not trace the patho- 
genesis any further. Raiford (1932)** seeks to explain the predominat- 
ing occurrence of tumors, including lipomas, in the ileum by the stasis- 
irritation theory. He points out that the terminal ileum is the only 
part of the small intestine where the feeal stream slows up and 
accumulates. In doing so it exercises an irritating influence on the 
bowel which results in tumor formation. Stasis and irritation are 
likewise present in the stomach and large intestine where invasion by 
tumors is well known. This ineludes lipomas which in the stomach occur 
mainly in the distal half. If this theory in its application to cancer 
production is accepted, then it must also hold true as a contributory 
factor in the formation of other tumors in the small bowel, such as 
lipomas. But the underlying factor in this theory is unknown. 

In the embryonic theory of Cohnheim, which has many supporters, 
may lie the explanation for some cases. This has as its basis, arrested 
development and misplaced embryonie tissue. It is questionable whether 
this could apply to the small intestine, whieh does not develop until 
the last four months of fetal life, as compared to the remainder of 
the gastrointestinal tract which develops earlier. 

Staemmler regarded lipomas as arising from heteroplastic fatty tissue. 
This seems like a convenient term to explain the situation without 
offering any factual evidence. Erlich, on the other hand, considered 
the growth as a simple hyperplasia of fat cells but does not account 
for the origin of the fat cells. Mirrolli (1929)?! proposes a theory 
which bears repetition. He feels that, following an inflammatory re- 
action in the wall of the bowel, an exudate is poured out which is rich in 
leucocytes and fibroblasts. The leucocytes metaplase into fat cells and 
the fibroblasts form fibrous connective tissue which surrounds the fat 
cells and forms a capsule, the whole then constituting the lipoma. He 
cites cases of fibrolipomas formed in inflamed portions of bowel. There 
is, however, little or no evidence that a leucocyte at any stage in its 
evolution from its primordial cell or myeloblast, can metaplase into a 
fat cell. It also does not explain those lipomas which arise within 
bowel which does not show evidence of previous inflammation. Meta- 
plasia, as the motivating foree in the formation of a lipoma, has vet 
to be definitely proved. 

Specimens exhibiting early stages of lipoma formation have shown 
that the lipoma arises like normal fatty tissue from a preadipose tissue 
derived from embryonic mesenchymal tissue. Even benign lipomas 
may contain immature cells, arousing suspicion of a malignant growth, 
which is explained by the fact that mature fat cells seem to be unable to 
proliferate, and growth is accomplished by immature cells. Occasionally 
lipomas do take on a malignant character and then they demonstrate 
nicely the embryonic origin of fat in relation to the primitive myxom- 
atous connective tissue of the early fetus. Such tumors may reach 
great size, especially in the retroperitoneal region. 
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PATHOLOGY 


Gross Appearance (Fig. 1).—Lipomas are completely differentiated 
benign tumors. In the intestinal tract they grow mostly (about 90 
per cent) in the submucosa, and to a lesser extent in the subserosa. 
They occur most’ frequently as single tumors, but may be found as 
multiple growths. Both submucous and subserous types may be present 
in the same patient. Multiple growths are most commonly submucosal. 
Reports in the literature include the cases of Huss with twelve sub- 
mucous lipomas of the ileum, Hahn with four submucous lipomas and 
one subserous lipoma in the ileum, Odelberge (1920)'* with one sub- 
mucous and one subserous lipoma in the ileum, Hellstrom (1906) with 


Fig. 1 (Case 1).—TIleum opened showing mucosal lining anl both lipomas at either 
end of resected portion of gut. 


multiple submucous and subserous lipomas of the ileum, and Sangalli, 
Bierring, and Bauer who reported multiple lipomas of the colon. In my 
‘ase there were two submucous lipomas in the ileum. Deroque and De- 
roque (1924)'* in their series of 105 eases included seven cases (6.6 per 
cent) of multiple lipomas. Comfort’s (1931)? series includes thirteen 
eases of multiple lipomas and seven eases of combined submucous and 
subserous types. A very rare subserous lipoma was found in Brechat’s 
(1920)'' ease, where the tumor in the ileum resulted in a volvulus. The 
majority of lipomas in the subserous layer are found in the large bowel. 
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They usually originate from the appendices epiploicae where they grow 
toward the peritoneal cavity and are more or less pedunculated. They 
give trouble either by direct compression or by traction on their pedicle, 
but very rarely produce invagination. Ruben, in 1921, collected only 
fifteen cases. 

Size: Submucous lipomas of the small intestine do not attain the 
size of those in the large bowel because of the smaller lumen of the 
small intestine. Giving rise to symptoms much earlier because of this 
fact, they are recognized and treated sooner. The subserous tumors 
find less resistance offered to their expansion by the serosa than by the 
rest of the intestinal wall and therefore grow toward the peritoneal 
cavity. They may attain the size of a child’s head before they are recog- 
nized clinically. Both types may be present as microscopic collections 
of fat cells, diffuse lipomatous infiltration, or a discrete tumor. The 
latter is the most frequently encountered. The other two forms are 
rarely seen and may be intermediary stages in the growth of these 
tumors. 

Manner of growth: Lipomas, not unlike other benign small bowel 
tumors, may be either sessile or polypoid. The former are oval or round 
and of varying thickness. The submucous growths are covered by the 
mucosa and oceasionally the muscularis mucosa, while the subserous 
variety lie directly under the peritoneum. In each case the covering 
constitutes a locus minoris resistentiae, with a more unyielding mus- 
cular layer opposite, forcing their growth toward the lumen of the 
intestine or the general peritoneal cavity. 

The polypoid types, in some instances, begin as sessile forms and 
later develop a pedicle. They may, from their inception, grow on a 
broad base and reach mature size without forming a pedicle. Polypoid 
tumors comprise a group to which the diagnosis of intestinal polyp is 
often carelessly given. While benignaney is usually implied, and the 
majority of such polyps fall into the class of adenomas, almost any his- 
tologic type may assume the form of a polyp. One should, therefore, 
qualify the term polyp by its histologie surname or prefix. They orig- 
inate as small infoldings of mucosa into which the submucosa, with a 
cluster of fat cells or a minute lipoma, herniates. Other histologic 
varieties of polyp follow this manner of development. The passing in- 
testinal contents together with the peristaltic wave exert a constant 
foree, pulling and drawing on the base, until a pedicle is formed. The 
pedicle may vary in thickness from a tiny thread to a thick cord, and 
from a short stubby base to many centimeters in length. 

Cut Section (Fig. 2)—The substanee of the lipoma resembles normal 
fatty tissue. It is soft and light vellow. It is well cireumseribed and 
frequently covered by a visible fibrous connective tissue capsule from 
which arise septa of varying thicknesses which divide the tumor into 
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lobules. Lipomas which contain numerous fibrous connective tissue 
septa are often termed fibrolipomas. Small blood vessels are seen cours- 
ing through them. Damage to these vessels accounts for the bleeding 
when these tumors cause obstruction. Cystic degeneration, necrosis, 
ulceration, or sloughing of the lipoma, have been cited. 

Microscopic Appearance (Figs. 3 and 4).—Microscopic sections should 
include the site from which the tumor springs as well as a portion of 
the intestine on each side. In the submucous variety, it appears at 
first that the lipoma arises from the mucosa or from the muscular layer. 
If the mucosa is traced, it will be seen to surround the tumor and that 
the muscular laver rapidly peters out near the base. The mucosal cov- 
ering is thin and atrophie and the muscularis mucosa is barely per- 
ceptible. The fat cells are divided by fine connective tissue septa into 
lobules of various sizes and shapes. Where some of the septa join, 


Fig. 2 (Case 1).—Same specimen with cut section of lipomas showing smooth glisten- 
ing yellow-white surface. 


small groups of fibroblasts are visible, and in other places round cell 
infiltration may be present. Fine eapillaries and larger vessels are 
seattered throughout the tumor. The cells are fully developed adult 
fat cells closely packed together. They have a polyhedral shape because 
of the pressure of adjacent cells, whereas fat cells which occur singly or 
in small groups retain their spherical or ovoid form. Only the thin 
skeleton of the cells is visible. No fat droplets are seen within the cells 
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beeause they are dissolved out in the fixing process. Here and there a 
dark-staining crescentice area is seen at the periphery of a eell. This is 
the nucleus with a small amount of surrounding eytoplasm which has 
been pressed against the cell wall by the fat drop within the cell. They 
are the so-called signet-ring cells. They oeeur only when the plane of 
the section passes through the nucleus. 


Fig. 3 (Case 1).—Low-power magnification 6. Section includes portion of ileum 
on each side of one lipoma. A, Mucosa, that covering lipoma is thinned out and 
atrophied; B. muscularis mucosa; C. submucosa, containing vessels and areolar 
tissue; D, muscular layer of gut; A, adventitia of gut; F, adipose tissue comprising the 
lipoma; G. fibrous connective tissue trabeculae; H. blood vessel. 


4 


7 


SCHOTTENFELD: LIPOMAS OF GASTROINTESTINAL TRACT ‘ 


SYMPTOMATOLOGY 


There is no syndrome which is peculiar to lipomas. Other benign 
tumors of the bowel may produce similar symptom complexes. Symp- 
toms are those of intestinal obstruction produced by the tumor itself 
or by intussusception. All varieties of intestinal obstruction may be 
met—acute, subacute, chronic, acute exacerbation of a chronic obstrue- 
tion, partial or complete, intermittent or progressive. The symptoms 
may be preceeded by months or years of abdominal complaints of a vague 


or mild nature. 


Fig. 4 (Case 1).—High-power magnification. Shows a portion of lipoma. A. Blood 
vessel: the vessel is wei Geveloped and shows marked thickening of the intima with 
the endothelium well preserved. B. Fat cells, some of the “signet-ring” type; the fat 


-has been dissolved out in the fixing process leaving only the cell membrane. 


The size, location, and behavior of the tumor determine the time of 
onset of the symptoms. These are probably due to (1) interference with 
the intrinsie nervous mechanism of the gut wall causing disordered 
peristaltic activity, (2) obstruction of the lumen, (3) intussusception, 
(4) ulceration of the lining mucosa or the tumor itself with or without 
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hemorrhage, and (5) the results of circulatory changes incidental to 
forceful peristalsis or intussusception, such as edema, congestion, uleera- 
tion, hemorrhage into the tumor, necrosis, and gangrene, 

The symptomatology may be classified as follows: 

1. Latent or silent. 
2. Nonobstructive. 
(a) Mild, recurrent. 
(b) Chronie intestinal obstruction. (Chronie intussusception. ) 
3. Obstructive. 
(a) Gradual enlargement of the lipoma. 
(b) Acute intussusception. 

Latent or Silent.—Some lipomas may exist without causing symptoms. 
They are found incidentally at necropsy or during a laparotomy. They 
are usually small submucous sessile growths which do not interfere with 
the passage of the intestinal contents or the normal peristaltic activity 
of the bowel. 


Nonobstructive. 
structive. 


Some lipomas produce symptoms, yet are nonob- 


Mild, recurrent: When these tumors grow to the size of a walnut and 
cause some derangement of bowel action, there is produced a combina- 
tion of a hindering and an irritating effect on the intestine. This stage 
may be preceded for months or vears by irregular, vague, evanescent 
complaints of malaise, loss of appetite, and fleeting abdominal pains. 
These pains may be diffuse, but are frequently localized to the region of 
the tumor. Tumors located in the terminal ileum or cecum have fre- 
quently been diagnosed as appendicitis, whereas duodenal tumors have 
simulated biliary colic. The pains are probably produced by the tug- 
ging of the gut wall by the peristaltic effort to expel the tumor, or by a 
beginning but unsuccessful invagination. They may cease as suddenly 
as they began. 

Chronic intestinal obstruction: With an inerease in the intensity and 
persistence of the symptoms, a more progressive pathologie state mani- 
fests itself. The growths may obstruct either by encroachment on the 
lumen or by invagination. There may be repeated attacks of intestinal 
colic, nausea, and frequently vomiting. Constipation, due to the ob- 
struction or to interference with the peristaltic mechanism, may follow 
and may alternate with periods of diarrhea. Blood, mucus, or pus may 
be found in the stool as a result of interference with the blood supply 
of the tumor, pressure, necrosis or ulceration, or trauma of the pedicle 
by active peristalsis. Chronic or recurrent ileus may become a major 
factor, producing abdominal distention, considerable discomfort, beleh- 
ing, and hiccups. The case may simulate acute intestinal obstruction 
and pose a problem for the exercise of surgical judgment. But such 
cases are uncommon and usually respond to palliative therapy. In 
thin individuals the tumor may be felt by abdominal palpation. 
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Attempts at invagination may lead to chronic intussusception which 
continues for months, with resultant acute obstruction. Morel (1876)! 
reported a case that had been observed for three years with numerous 
attacks of intestinal colic, until a large lipoma of the small bowel was 
extruded from the anus. The patient in Goodall’s (1912)* case had 
twenty months of repeated colic brought on by chronie invagination of a 
lipoma of the ileum. Various diagnoses of an organic and functional 
nature were made before an operation was undertaken; the patient re- 
covered following a resection. In a ease of multiple lipomas of the ileum 
which had caused a long-standing obstruction, Melletti (1933)** found 
a marked dilatation and hypertrophy of the bowel. A similar ease had 
been reported previously by Francini (1909).° He explained the ab- 
sence of intussusception by the fact that the coarctation, resulting from 
the hypertrophy of a long portion of bowel, prevented invagination from 
taking place. Such cases of chronic occlusion are more common in the 
small intestine. That a lipoma of the large bowel may cause chronic 
obstruction is demonstrated by Mirrolli’s (1929)?! case, in which a sub- 
mucous lipoma of the descending colon had produced an invagination 
and finally extruded from the anus. 

Cases of spontaneously extruded lipomas are very uncommon. They 
may originate from either the ileum or colon. Dewis (1906)°° noted this 
phenomenon in 20 per cent of his forty-four eases. Mirrolli (1929)?! lists 
eleven such cases, of which seven originated from the ileum, ineluding 
Morel’s case, and four from the colon. Comfort (1931)? found four- 
teen cases (7.7 per cent) which were extruded from the anus, most of 
them having their origin in the colon. In twelve others the lipoma was 
spontaneously expelled. This is not to be confused with extrusion where 
the lipoma forming the head of the intussusception appears at the anus, 
whereas in expulsion the lipoma breaks off, usually from a thin pedicle. 

The problem of intestinal occlusion usually plays little part in sub- 
serous lipomas. The symptoms which they produce are the result of 
pressure on contiguous organs. Most abdominal viscera yield readily to 
pressure around them. This accounts for the large dimensions which a 
subserous lipoma may attain before it is recognized clinically. When 
such a tumor abuts against a firm unyielding viscus, for example, the 
liver, symptoms will occur earlier. Pressure on adjacent loops of bowel 
may produce partial obstruction. 

Obstructive-——Most cases which come under observation fall into this 
group. The obstruction is of the acute or progressive type and usually 
requires surgical intervention. Of Stetten’s cases, fifty-six (72.7 per 
cent) were accompanied by symptoms, of which twenty (25.9 per cent) 
resulted in acute intestinal obstruction. In eighteen (23.2 per cent) of 
these the obstruction was due to acute intussusception. In Comfort’s 
cases, 114 (62.9 per cent) caused symptoms. 

Gradual enlargement: Obstruction will result when the lumen of 


the bowel is completely encroached upon by the lipoma. This is ehar- 
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acteristic of benign tumors and is contrary to the behavior of malignant 
growths which constrict the bowel. The onset of svmptoms is gradual 
and may be preceded for a long time by indefinite symptoms of **in- 
digestion,’’ malaise, and mild colic. Pain, which is constant, may be 


diffuse or situated in the lower abdomen. It may be dull, sharp, or 


cramplike. It usually increases in severity without any remissions. 
Nausea and vomiting, which appear later, are constant and oceur more 
frequently when the tumor is loeated higher in the small intestine. 
Bloating is usually a sign of high intestinal obstruction. Malaise ap- 
pears very early. Anorexia is soon followed by weight loss. Consti- 
pation may be marked and may alternate with diarrhea; obstipation 
ensues when the obstruction is complete. Cachexia and signs of malnu- 
trition may appear within a few days. Tenderness is most often 
present over the site of the tumor and is accompanied by spasticity. 
A large mass or a sense of resistence may be felt if the spasticity is 
not pronounced and the patient is not obese. The lipomas in twenty- 
three of Comfort’s series were palpable; three of these were in the 
small intestine. Distention is a late sign. Gross or occult blood may 
be present in the stool and is usually a sign of ulceration, necrosis of 
the mucosa overlying the tumor or the tumor itself, or trauma to 
the pedicle. 

Acute intussusception: The term intussusception, meaning ‘*recep- 
tion within,’ connotes a deliberate preparation to receive something 
and is therefore not a true pathogeni¢ description. 

The majority of lipomas which cause obstruction terminate in acute 
intussusception. Reports in the literature overlap and are somewhat 
confusing. Many reported series of cases are minced and in the 
earlier literature the data presented are inaccurate. The many incom- 
plete case reports, together with those which never reached the printed 
archives, render a true account of the incidence of intussusception a 
difficult task. Raiford’s (1932)°" incidence of intussusception of all 
tumors situated in the ileum and jejunum was 23 per cent. Staemmler 
is quoted as stating that 30 per cent had this complication. Some of 
Stetten’s cases were shown by Comfort to be inconclusive and incom- 
plete. Poston (1934)°° was able to assemble 242 cases of gastrointestinal 
lipomas reported up to 1934; 80 (33.0 per cent) of these terminated 
in intussusception, of which 34 were in the small intestine (14.0 per 
cent of lipomas and 42.5 per cent of those with intussusception). Since 
then only about 275 gastrointestinal lipomas have been recorded in 
the literature. Botsford and Newton (1941),4* accepting Poston’s 
analysis as a basis, add fifteen additional cases of intussusception by 
gastrointestinal lipomas, collected from the literature since 1934. 
These, together with the two cases from their clinie and my three cases, 
would bring the total to about 100 cases with intussusception (Table 
II). In view of the fact that the incidence in the small intestine is ap- 
proximately one-half that of the entire gastro-intestinal tract, adding to 
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Poston’s thirty-four eases of intussusception in the small bowel would 
bring the total to about forty-four cases. In short, of about 275 cases 
of gastrointestinal lipomas, about 100 (36.3 per cent) terminated in 
intussusception; 44 were in. the small intestine (16.0 per cent of all 
lipomas and 44.0 per cent of all with intussusception ). 

Symptoms of Intussusception.—_The acute intestinal obstruetion which 
intussusception produces usually requires urgent surgical intervention. 
The intussusception is progressive and differs from that in children 
Where spontaneous reduction may occur frequently or may be reduced 
by enemas. Intussusception may be the first indication that a lipoma 
is present in the intestine. It may be an exacerbation of previous 
attacks of beginning intussusception or the complete obstructive phase 
of a chronic intussusception, 

Pain, usually the first symptom, is sharp, constant, and severe and 
may endure for several hours. Tt is usually defined in the right or 
left lower quadrant. It is followed shortly by colic as complete ob- 
struction sets in, which inereases in severity as the bowel makes frantic 
efforts to overcome the obstruction. Nausea and vomiting may be 
early in their appearance or delayed for several hours. With the 
sudden onset of obstruction, the vomiting is reflex, followed by a free 
period, only to reappear frequently when obstruction is established. 
Symptoms of shock are fairly frequent, but occur later as dehydration 
and hemoconeentration develop. Distention eomes on slowly and_in- 
creases as the obstruction continues. Tenderness is present over the 
site of the intussusception, usually in both lower quadrants. Rigidity 
follows if peritonitis develops as the result. of vascular obstruction, 
inflammation of the serosa, or exudation into the peritoneal ‘avity. 
A mass or a sense of resistance may be palpated if the abdomen is not 
foo spastic or obese. It is situated near the umbilicus, is round or 
sausage-shaped and hard in consisteney, the hardness increasing durine 
attacks. Tenesmus may follow if. the intususceptum has advanced to 
the left half of the colon. Blood and mucus will appear in the stool or 
on the examining finger as a result of the compromise of the eireulation 
and the irritation of the bowel. If the invagination has proceeded to the 
sigmoid colon or rectum, the intussusceptum may be felt digitally. But 
in the majority of cases surgery is instituted lone before symptoms of 
peritonitis set in or the head of the intussusception presents itself to 
the examining finger, 

A better grasp of the mechanism of intussusception will be obtained 
if one understands its pathogenesis based on the physiology and espe- 
clally the muscular movements of the intestine. These are three in 
number: peristalsis, whieh follows the “law of the intestine’? formu- 
lated by Bayliss and Starling in 1899, segmenting contractions and 
pendwar movements. These in turn are Closely related to the neuro- 
muscular mechanism of the intestine with its myenteric plexus of Auer- 
bach and the submucosal plexus of Meissner. These subjects are more 


| 
| | 


62 SURGERY 


completely described elsewhere.*® °? Various explanations have been 
promulgated to elucidate the phenomenon of intussusception. Best 
known are those of J. Fraser, Illingworth and Dick, Nothnagel and 
Morris, and Pevers and Leichtenstern. 


DIAGNOSIS 


The diagnosis of a lipoma of the intestinal tract is rarely, if ever, 
made, It can be ascertained only by laparotomy, necropsy, or if the 
tumor during the stage of intussusception either presents at the anus or 
is spontaneously expelled. From the symptoms and signs during the 
nonobstructive stage, without a tumor being felt one may hazard only a 
guess that partial intestinal obstruction exists. <A significant history 
of intermittent attacks of abdominal pain over a long period of time 
associated with signs of incomplete intestinal obstruetion may arouse 
suspicion. Even with the onset of acute obstruction one cannot attempt 
an exact pathologie diagnosis, even if a mass is palpated. In intus- 
susception in adults, too much reliance should not be placed on the find- 
ing of blood per rectum because this is found not as frequently as in 
children. The x-ray following a barium enema has been of some aid in 
demonstrating the presence of an obstruction, with a cupping defect 
showing where the intussusceptum projects into the bowel; a diagnosis 
by this means has been made by Raiford (1932),?° Knoepp (1935),*° 
Bonomini (1939) Good (1941),*° and Botsford and Newton (1941) 
The x-ray, of course, is of value in any form of intestinal obstruction, 
in demonstrating loops of dilated ileum or colon, or a filling defect at 
the site of the tumor, or the presence of an extrinsic tumor such as ¢ 
subserous lipoma. 

The differential diagnosis at any stage of the symptomatology must 
always include the ‘‘joker’’ of the abdominal cavity, the appendix 
(Case 1). When the lipoma is situated in the right colon, it may simu- 
late a renal colic or tumor. When located high in the right upper 
quadrant either in the colon or small bowel, a peptic ulcer or biliary 
colic may be the first considered as a likely diagnosis. Other benign or 
cancerous growths, either of the intestinal tract or in viscera adjacent 
to the growth, must be thought of. With the onset of obstruction, bowel 
strangulation, volvulus, or diverticulitis must be ruled out. The latter 
is known to occur in the cecum, although most often it is found in the 
left portion of the colon. 

PROGNOSIS 


The prognosis differs with the type of case. It is good if no obstrue- 
tion or intussusception has occurred. Both of these conditions greatly 
increase the mortality rate. The eventual outcome depends on the early 
diagnosis of a lipoma at any stage of its development and on whether 
it has gone on to the stage of intussusception. It will also depend upon 
the institution of early operative intervention, the recognition of multi- 
ple tumors, and the type of surgical procedure which is elected. 
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Percentages for mortality rates vary. In the fifty-six cases of Stet- 
ten’s series which caused symptoms, he reported 29 per cent deaths. 
Wiener and Polayes (1938) * quoted 40 to 52 per cent mortalities, asso- 
ciating the higher rate with those cases in which the patients were sub- 
jected to resection. In Roan’s (1932)?% 100 cases of intussusception 
which were produced by benign tumors including lipomas, 28 per cent 
was the average mortality rate. Mirrolli (1929),?? in his extensive re- 
view of cases which had come to resection, mentions 24.4 per cent as the 
death rate. Of the three patients of my series which presented symp- 
toms, in which resection was done, all recovered. 

In general, it may be stated that more deaths will oceur in those eases 
which go on to intussusception, and the longer this complication has 
existed the higher will be the morbidity and mortality beeause of the 
necrosis, gangrene, hemorrhage, and peritonitis which may follow. 


TREATMENT 


Early surgery will lower considerably the high mortality which exists 
in this condition. Where a lipoma is known to exist, surgery should be 
instituted, if possible in the presvmptomatie stage. At this time a sim- 
ple enterotomy with a local excision of the tumor may suffice. One may, 
however, elect to do a resection. In the absence of an obstructed loop 
of bowel with its concomitant risks such a procedure can be performed 
with comparative safety. 

In chronie intussusception, an attempt should be made to reduce this 
first. Failing this, usually because the loops are adherent, a resection 
of the entire intussuscepted mass should be accomplished, unless the 
condition of the patient contraindicates such a procedure. 

The cases of acute intussusception present the greatest dangers. The 
results following operation will depend upon the individual case, the 
surgeon doing the operation, and the type of operation selected. Each 
case must be individualized as in any other branch of surgery. In pa- 
tients who can easily withstand a major surgical procedure, one may 
pursue either of the following courses: (1) A reduction of the intus- 
susception followed by enterotomy and local extirpation of the lipoma, 
as recommended by Leclere; (2) a reduction of the intussusception fol- 
lowed by resection of that part of the bowel containing the tumor; (3) 
where it is impossible to reduce the intussusception it may be found 
necessary to resect the whole intestine involved in the intussusception 
with the tumor. 

Where a primary resection is done, the type of anastomosis will de- 
pend upon the preference of the individual surgeon. Of the three types 
commonly employed, end-to-end, end-to-side, and side-to-side, I prefer 
the latter. When in doubt as to the identity of the tumor, benign or 
malignant, it is usually better to resect. 

In any procedure, two points must be kept in mind. First, multiple 
growths should always be sought for; in the tension of the moment one 
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may fail to search adjacent as well as distant loops of bowel for addi- 
tional growths. Second, care should be exercised in suturing intestine 
that was part of an intussusception because of the edema and inflam- 
mation which are present. Injudicious use of suture material may cut 
through such bowel and result in leakage. If the bowel is too friable a 
simple exteriorization may be more discretionary and better surgical 
judgement, to be followed at a later date by a secondary operation. 

In bad-risk patients or those too sick to withstand any radical opera- 
tion, one must resort to less manipulative operations. First, an ex- 
teriorization of the entire intussuscepted bowel may be tried, ineluding 
a generous portion of healthy intestine proximal and distal to the ob- 
struction. Second, a palliative enterostomy should be attempted only 
as a last resort because of undesirable sequelae such as hypohydration, 
demineralization, avitaminosis, and skin excoriation, all of whieh may be 
difficult to control in spite of the usual measures employed to com- 
bat them. 

Finally, following the advice of Oughterson and Cheever, whenever 
any kind of tumor is discovered, no matter how benign its character, 
especially if it projects into the lumen of the bowel, it should be re- 
moved, since it always carries the threat of intussusception. 


CASE REPORTS 


CASE 1.—History.—R. G., a white married female aged 52 years, was admitted 
to the Jewish Hospital of Brooklyn on July 20, 1939. She complained of abdominal 
cramps which began five hours prior to her admission. Shortly after the onset the 
cramps radiated from the region of the umbilicus to the right lower quadrant. 
Three hypodermic injections of morphine were given during this period without any 
appreciable relief of the pain. Nausea and vomiting occurred only once at the 
time of admission. The cramps continued in spite of an enema given when the 
attack started. The pain and cramps gradually increased in severity up to the 
moment of operation. There had never been a previous episode of this kind. Her 


appetite was not at any time affected. Her bowel movements were always regular. 
She had never noted any blood in her stools nor were they black at any time. 
Family History.—trrelevant. 
Past History—Her menses began at 14 years and recurred regularly every 


twenty-eight days but were always accompanied by dysmenorrhea. She had had 
several children who were well. For thirteen years prior to 1934 she suffered from 
metrorrhagia, a bleeding period occurring every two weeks. In February, 1954, 
she was admitted to the Memorial Hospital in New York City, where a Hegar colpo- 
perineoplasty, supracervical hysterectomy, bilateral salpingo-oophorectomy, and ap- 
pendectomy were carried out. The diagnosis was myoma uteri and rectocele; this 
was confirmed by the pathologic examination, Following this operation she under- 
went an artificial menopause. 

Physical Examination —Examination revealed a moderately obese, middle-aged 
woman, who complained of abdominal pain but did not appear very ill. 

Her temperature was 99.8° F.; the pulse was 76 per minute, regular and of good 
quality. The respirations were 24 per minute, the systolic blood pressure was 170 
mm. of mercury, and the diastolic pressure was 100 mm, The pupils were almost 
pin point from the three injections of morphine but reacted slightly to light. The 
lungs revealed no pathologic signs. Except for a short systolic blow at the apex, 
the heart was normal. The abdomen showed a marked adiposity and moved well 
with the respiratory excursions, There was moderate tenderness in the right lower 
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quadrant accompanied by spasticity and slight rebound. No masses were palpated. 
The liver, spleen, and kidneys were not felt. A rectal examination gave no further 
information, 

Urinalysis showed a trace of albumen. The red blood cell count was 5 million 
and the hemoglobin content SS per cent (Sahli). The leucocyte count was 11,000 
with 74 per cent polymorphonuclear cells (band forms 5 per cent), 18 per cent total 
lymphocytes, and 8 per cent monocytes, 

The diagnosis made by the physician who sent her into the hospital and by the 
house staff was acute appendicitis. When seen by me, the one fact which seemed 
impressive was the increasing severity of the cramps in spite of three 4 gr. doses 
of morphine. Absolute knowledge that the appendix had been removed at the 
previous operation was not available at the time. Although the history and the 
physical examination were very suggestive of an acute appendicitis, a diagnosis of 
intestinal obstruction of unknown etiology was made, 

Operation —Under N20-02-ether anesthesia the abdomen was entered through a 
right lower rectus incision. A large elongated mass presented itself. This proved 
to be an intussusception of the terminal ileum through the ileocecal junction up to 
the transverse colon. The bowel appeared viable. The intussusception was reduced 
with some difficulty. The terminal two feet of ileum appeared edematous. No 
compromise of the circulation was apparent. Two spherical firm tumors about three 
inches apart were palpated in the ileum about two feet from the ileocecal valve. 
Both appeared to be about the size of walnuts. The remainder of the abdominal 
organs showed no gross pathologic changes. <A resection of the ileum containing 
the tumors was done, the ends inverted by a double row of purse-string sutures, 
the ends further sealed by portions of the mesentery, and a side-to-side anastomosis 
performed, The abdomen was closed in layers without drainage. The patient with- 
stood the operation well. The skin sutures were removed on the seventh postopera- 
tive day and she was dismissed from the hospital on the nineteenth postoperative 
day. Subsequent follow-up two years later showed her to be in good health and 
without any complaints. 


Pathologic Report (Figs. 1 and 2).—Each tumor was made up of a mixture of 
fat cells, which comprised the greater part of the tumor, blood vessels, and fibrous 
connective tissue trabeculae which ramified throughout the tumor dividing it into 
large and small lobules. The cells for the most part were polygonal in shape, fairly 
uniform in size, and were represented by clear spaces surrounded by a very thin 
cobweblike cell membrane. No fat droplets were visible, having been dissolved out 
in the fixing process. The greater part of the surface of the tumor was covered 
by a thin layer. For some extent under this mucosal layer there was a portion of 
the muscularis mucosa. At the base of the tumor the inner round and the outer 
longitudinal layers of muscle were clearly visible. On either side of the base of 
the tumor was a portion of normal intestine; the transition between its mucosa 
and the thinned-out mucosa covering the tumor was very distinct. Under still higher 
power (Fig. 4) the fat cells and the slight amount of intercellular matrix and some 
signet-ring cells were clearly discernible. Some blood vessels caught in cross section 
and on a bias were fairly normal in appearance and well developed. The arteries 
were thick walled, due chiefly to the thick intima; the endothelial layer was intact. 


The diagnosis was multiple submucous lipoma of the ileum. 


This case is unique in many respects. It is extremely rare as the 
reports in the literature show, and it is the only case of its kind in the 
annals of our own hospital which, in a period of thirty-five years, take in, 
in round numbers, 250,000 admissions, 150,000 operations, and 4,063 
necropsies. As concerns the case itself, there was little toxemia present 
as a result of the extensive pathology and complete intestinal obstrue- 
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tion. This ean be accounted for only by the short time which elapsed 
between the onset of symptoms and operative intervention. The most 
interesting feature, which led to a diagnosis of intestinal obstruction 
rather than acute appendicitis, was the persistence of the cramps in 
spite of repeated doses of morphine. This bears out the experience of 
Zierold (1935),°% Singer (1936),°* and Eusterman (1938),°° who for 
many years have utilized morphine as a diagnostic aid in various acute 
abdominal conditions. Zierold has presented data purporting to show 
that generalized spasticity and rigidity is a widespread response to 
cortical stimulation and takes place when the sensory stimulus from the 
affected part is excessive and overleaps the bounds of the loeal spina) 
reflex which produces localized spasm and which occurs when the stim- 
ulus from the affected part is minimal. It is maintained that by ad- 
ministration of morphine in sufficient amount to abolish pain, the 
extraneous cortical component of the muscular spasm is removed leav- 
ing simply that element of rigidity affected solely by the spinal reflex. 
In this way one ean, with a fair degree of accuracy, determine (1) the 
location of the point of maximum tenderness, (2) the degree of tender- 
ness, (3) the presence or absence of an abdominal mass, and (4) the 
loeal reflex spasticity and rigidity produced by the affected organ. The 
procedure to be employed is to obtain a preliminary history and do a 
physical examination. These are recorded. Morphine sulfate, gr. 14, 
or dilaudid, gr. %,», is injected intravenously. Disappearance of pain 
and relaxation are almost immediate. A more adequate history is now 
obtained and a more complete and satisfactory physical examination is 
then done, which the generalized tenderness and rigidity did not per- 
mit. Both sets of observations are then correlated. 

The administration of morphine to patients with acute abdominal 
conditions is contrary to the usual teachings on the grounds that it is 
supposed to ‘‘mask’’ the physical signs. However, these workers, bas- 
ing their claim on thousands of cases over a period of vears, vouch for 
this procedure. It must always be kept in mind that every case is indi- 
vidual, and that the usual emphasis placed on the history and the elin- 
ical picture still holds. In my ease the persistence of the cramps was 
probably due to the increased tone of the intestine with spasm which 
the morphine produced. 

CASE 2.—History.—J. A., a white man, aged 48 years, was admitted to the 
Jewish Hospital of Brooklyn on July 24, 1938. He complained of abdominal pain 
of three days’ duration. For five weeks prior to admission he had complained of 
recurrent colic. Eight days before admission he was awakened by nausea and 
vomited several times. He went to the hospital the following day at which time a 
gastrointestinal x-ray series was taken and a diagnosis of a neoplasm in the trans- 
verse colon was made. During this time he was constipated and this alternated 
with bouts of diarrhea. In the six weeks before he was admitted he had lost about 
fifteen pounds. For three days the abdominal pains had slowly increased over the 
right lower and left lower quadrants and were both cramplike and cutting in nature. 


The family history and past history were irrelevant. 


= 


SCHOTTENFELD: LIPOMAS OF GASTROINTESTINAL TRACT 67 


Physical Examination,—Examination revealed a fairly well-developed man who 
did not appear acutely ill. The temperature, pulse, and respiration were within 
normal limits. The pupils were equal and reacted to light and accommodation. 
Examination of the heart and lungs disclosed no pathologic signs. The abdomen 
was slightly distended but moved with the respiratory excursions. Slight tenderness 
was present in the right lower quadrant. No masses were palpated and no hernia 
was present. Operation was decided upon because of the x-ray findings. 


Fig. 5 (Case 2).—The sessile character of this lipoma is evident; the transverse 
mucosal ridges of the mucosa are somewhat smoother in the region of the lipoma. 
The hemorrhagic necrotic surface of the lipoma is shown. 


Operation was performed on July 26, 1938. The abdominal cavity was entered 


through a right upper rectus incision. There was no fluid in the peritoneal cavity. 
The liver, gall bladder, stomach, and small intestine appeared normal. An intus- 
susception was present in the transverse colon extending from its mid-portion toward 
the left for a distance of about seven inches. The intussusception was reduced with 
little difficulty. An intraluminal mass was found about six inches to the left of 
the hepatic flexure with a dimpling in the serosa overlying the mass. The mass 
was felt to be about the size of a plum. The mesentery involved in the intussus- 
ception was edematous and the vessels engorged. No glands were felt in the meso- 
colon. The transverse colon containing the tumor and six inches of bowel on each 
side was brought up into the wound and a Rankin clamp applied to both limbs, 
which were then approximated by suturing with black silk. The exteriorized loop 
was then resected and the wound was closed in layers around the resected loop. 
Pathologic Report (Figs. 5 and 6).—The mass in the transverse colon measured 
9 by 5 em. The serosa over it was freely movable. The pedicle of the tumor was 
6 em. long by 5 em. wide. The surface of the tumor was green and yellow. On 
cut section the mass appeared to originate from the submucosa; it consisted of 
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lobules of fatty tissue. Microscopically the section through the pedicle at the base 
showed a well-preserved mucosa. The lamina propria was infiltrated with small 


round cells, large mononuclear cells, eosinophiles, and polymorphonuclear cells. In 
the submucosa and in the connective tissue between the muscle bundles there was 
infiltration with polymorphonuclear cells, small round cells, and large mononuclear 
cells. Some of the blood vessels in the serosa appeared engorged. A preparation 
from the tumor consisted of lobules of adipose tissue covered in places by a net- 
work of fibrin in which were enmeshed polymorphonuclear and small round cells. 
Within the connective tissue septa which formed the lobules and in the walls of 
the vessels were similar infiltrations of cells. 


S.P. 


METRIC 


Fig. 6 (Case 2).—Lipoma of transverse colon. Same as Fig. 5, only lipoma has 
been cut showing smooth homogenous yvellow-white adipose tissue. 


The diagnosis was submucous lipoma of the colon with necrosis. 

The patient was discharged from the hospital on Aug. 21, 1938, in fairly good 
condition and with the colostomy functioning. He was instructed to return within 
two weeks. 

He was readmitted to the hospital on Sept. 12, 1938, with the colostomy: still 
functioning. On Sept. 15, 1938, he was again operated upon. The colostomy was 
closed with a Connell suture. The wound healed by primary union. The patient 
had normal bowel movements. Upon leaving the hospital an abdominal belt was 
prescribed. He was discharged on Sept. 25, 1938. 


CASE 3.—History.—G, M., a white woman, aged 57 years, was admitted to the 
Jewish Hospital of Brooklyn with complaints of abdominal pain and vomiting of 
duration. Her family history and past history were irrelevant. Five 


five days 
days prior to admission she suddenly developed persistent generalized abdominal 
cramps of moderate severity. Progressive vomiting set in three days later and 
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There were 


continued until admission, at which time the vomitus had a feeal odor. 
no bowel movements for five days. During the past year she had noted an increas- 
ing moderate constipation and within the past two months had lost twenty pounds 
although her appetite remained good, There had not been any rectal bleeding, 


melena, or diarrhea. 


On physical examination she appeared acutely and chronically ill and was vomit- 


ing. Her heart and lungs showed no pathologic signs. The abdomen was distended 
and tympanitic. A mass was felt on deep palpation in the right lower quadrant. 
There was no tenderness or spasm. A diagnosis of intestinal obstruction, due to 


a neoplasm or intussusception, was made, The patient was given a blood transfusion 
of 500 cc. and taken to the operating room. 

When operation was performed an intussusception was found, extending from 
the ileum up to the hepatic flexure of the colon. After the intussusception was 
reduced a loop of gangrenous ileum 15 em. in length was found, involving also the 
mesentery of this portion of the bowel. When, after twenty-five minutes of applica- 
tion of hot packs, the color of the bowel did not return, a resection was done and 
a side-to-side, antiperistaltic, ileotransverse colostomy was done. The abdomen was 


closed in layers. 
The pathologic report showed a gangrene of the ileum with a polypoid tumor 
about the size of a small plum in the lumen which on microscopic section showed 


it to be a lipoma with hemorrhagic infarction. 

Her postoperative course for the first six days was good, after which she devel- 
oped a moderate cystopyelitis and slight wound infection. Both of these were 
treated with sulfathiazole and sulfadiazine and she was discharged from the hospital 
on her nineteenth postoperative day in good condition but with the wound. still 


somewhat infected. 


In the three cases that follow, the lipomas were incidental findings 
during routine necropsy examinations. 


CASE 4.—History.—s. F., a 44-year-old woman, was admitted to the Jewish Hos- 
pital of Brooklyn, on Feb, 26, 1942, because of abdominal cramps. These were first 
noted about eight months prior to admission, were generalized in character, some- 
what more pronounced in the upper abdomen, and associated with occasional bright 
red blood in the stools. The patient, though constipated, had had bowel movements. 
After a complete investigation when this illness first started, no organic lesion was 
found but the abdominal cramps and vomiting persisted and became more marked 
in the two weeks prior to admission. For the past eight months she had lost about 
thirty-five pounds. The family history and past history were irrelevant. On phys- 
ical examination the patient’s temperature was 100.6° F., her pulse 100 per minute, 
and respirations 26 per minute. She appeared chronically ill. The extremities were 


cold; the heart and lungs were negative. The abdomen was slightly distended. A 


diagnosis was made of chronic intestinal obstruction due to a neoplasm in the 
hepatic flexure, 

Course in the Hospital—On March 5, 1942, a pinch cecostomy was performed. 
The cecum and small intestine were distended. On March 12, 1942, her pulse 
became rapid and feeble and vomiting persisted. The abdomen was soft and dis- 
tended and there was no abdominal pain. She appeared acutely ill and her lips 
and nail beds were cyanotic. She expired the following day. 

Laboratory Examinations—On March 4, 1942, her urine showed a trace of 
albumen and many clumped pus cells. Her hemoglobin was $1 per cent, red blood 
cell count 4,800,000, leucocyte count 3,900, with 56 per cent polymorphonuclear cells, 
36 per cent lymphocytes, and 6 per cent monocytes. Blood chemistry was within 
normal limits. A barium enema on Feb, 28, 1942, revealed a redundant, slightly 
dilated sigmoid and transverse colon. An organic obstruction was thought to be 
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present near the hepatic flexure. Three negative shadows in the right hypochon- 
drium were suspicious of gall stones. 

Autopsy Findings.—There was an adenocarcinoma in the ascending colon with 
obstruction; ulcers in the ascending colon; a scirrhus carcinoma in the esophagus 
with metastasis to the regional lymph nodes; and a focal pneumonia. There were 
polyps in the colon and rectum and a submucous lipoma in the transverse colon. 


In this case the lipoma of the transverse colon was, of course, of see- 
ondary importance in view of the multiple carcinomas which were pres- 
ent. An interesting feature which might be mentioned is that this pa- 
tient apparently showed a general tendeney towards multiple tumor 
growths, both benign and malignant. 


CasE 5.—History.—J. 8., a white woman aged 51 years, was admitted to the 
Jewish Hospital of Brooklyn on Aug. 27, 1935. Eight years previously she had 
been at Mt. Sinai Hospital in New York where she had a stricture of the rectum 
and a stenosis of the vagina, both on a syphilitic basis. Her blood Wassermann 
was 4 plus but the spinal fluid was negative for syphilis. On admission to the 
Jewish Hospital she complained of rectal discharge for two years accompanied by 
vomiting. She had the appearance of being ill for a long time. An indefinite mass 
was felt in the lower part of the abdomen. A sigmoidoscopic examination revealed 
a rectal stricture and polyposis with possible malignant degeneration. At operation 
there was found a large ovarian cyst with chronic salpingitis and tubo-ovarian 
disease all matted together in a large mass and attached to the large bowel. Her 
condition became rapidly worse and she died two days after the operation. The nec- 
ropsy disclosed chronic and acute colitis with stricture, diverticulitis with perfora- 
tion, acute peritonitis, a polyp of the colon, and multiple submucous lipomas of 


the cecum and ascending colon. 


Case 6.—History.—K. C., a white woman aged 55 years, was admitted to the 
Jewish Hospital of Brooklyn on Nov. 15, 1936. For twenty-five years she had 
bilateral inguinal hernias. Four hours before admission, following a severe cough- 
ing spell, the right hernia protruded, became very painful, and could not be re- 
placed. Her pains and cramps increased and after taking a laxative these symp- 
toms increased. She was brought into the hospital where it was found she had a 
strangulated hernia. At operation the diagnosis was substantiated and after the 
release of the hernial ring the bowel appeared to assume its normal color but the 
appendix which was part of the hernia was markedly congested and was removed. 
A hernial repair was done. The pathologic report showed an involution of the 
appendix with hemorrhage and a hernial sac. The patient bled from the rectum 
on several occasions. She also had repeated asthmatic attacks. She finally developed 
a thrombophlebitis and died on Noy. 29, 1936, two weeks after the operation. The 
necropsy disclosed a bilateral focal pneumonia, ulcerative enterocolitis, a passive 
congestion of the viscera, a polyp of the ascending colon, diverticuia of the trans- 
verse and descending colon, and a lipoma of the ascending colon. 


SUMMARY 

1. Six cases of intestinal lipoma are presented, from the records of 
the Jewish Hospital, three of them surgical, including my own ease, 
and the other three where the lipomas were incidental autopsy findings. 
The three operative patients recovered without unusual incidence. 

2. A brief review of the literature on small intestinal lipomas is given. 

3. The incidence of intestinal lipomas is presented with emphasis on 
the subject of intussusception which they produce. 
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4. An attempt is made to explain the growth of these tumors in the 
intestinal tract. Various phases of the pathologie picture are deseribed. 

5. A working classification is presented of the different ¢linical mani- 
festations which lipomas of the intestinal tract produce, together with the 
symptomatology of each type including intussusception. 

6. The diagnosis and prognosis of the different aspects of this sub- 
ject are presented. 

7. In the treatment, special consideration has been given to those cases 
which terminate in intussusception. 


I wish to express my gratitude to Dr. Paul W. Aschner, Dr. Louis Berger, and 
Dr. J. Rabinovitch for permission to use their cases in this review. Appreciation 
is also extended to Dr. Leo M. Davidoff, Dr, Paul W. Aschner, and Dr. Max Lederer 
for their helpful suggestions in reviewing this paper. 
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RECTAL STRICTURE DUE TO LYMPHOGRANULOMA 
VENEREUM 


TREATMENT WITH A SULFONAMIDE AND FRET ANTIGEN 


Howarp Roperr SEIpENSTEIN, M.A., M.D., New Rocuen.e, N. Y. 
(From the New Rochelle Hospital) 


HIS communication deals with patients treated for advance stric- 

ture of the rectum due to lymphogranuloma venereum. Because of 
the small number of cases few hard and fast generalities can be laid 
down in this work, but many instructive points ean be emphasized. 

Although a voluminous literature has appeared on lymphogranuloma 
venereum for over a decade, only recently did Kornblith! bring out 
the fact that about one-third of all cases of the disease heal spon- 
tanesously but that no cases of rectal stricture ever heal spontaneously 
without sear. Lichtenstein? also noted this latter point, and it is this 
fact which adds worth to reports based on five cases. 

Recently numerous investigators have reported upon the efficacy of 
sulfonamides in this disease. Almost all have reported good results but 
it is significant that no follow-ups have appeared. It is also important 
to note that improvement has been symtomatic with most. strictures 
reported as remaining. Mentzer and Allen® remark that ‘‘reeurrence of 
purulent reetal discharge and rectal ulceration usually follows diseon- 
tinuance of the drug after varying intervals of time.’’ Herb and co- 
workers? have reported most of the cases of complete disappearance of 
strictures, but from the time of their reports it is obvious that a con- 
siderable period for follow-up could not have been allowed. Marino and 
associates’ reported that the scar became more elastic, the inflammation 
disappeared, the raw areas healed, and the general health was better. 
They also stressed strict hospitalization for the control of treatment. 
Kennedy and c¢o-workers® noted symtomatie benefit but no change in 
the rectal strictures. Grace? in an excellent paper, showed that pro- 
longed treatment was necessary to effect ‘‘eure’’ in less than 40 per cent 
of the cases. He coneluded that there was no relation between blood 
concentration and the ultimate therapeutic effect of these drugs and 
‘that the marked beneficial effect... . springs from the virostatic 
effect of these chemicals upon the etiological agent of this disease.”’ 
Stein® reported a reversal of the Frei test with sulfanilamide treatment 
for buboes due to lymphogranuloma venereum as well as cure of the 
condition. Carmel,” on the other hand, coneluded that sulfanilamide 
was not impressive, but that Frei antigen was of value. 

Received for publication, Aug. 17, 1942. 
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Kornblith'? has reported good results with Frei antigen alone but 
now feels'! that a combination of Frei antigen and sulfonamides offers 
the best opportunity for cure, a viewpoint shared by Costello and Cohen,’ 
whereas Yeomans'® urges the profession to use sulfonamides as do Pal- 
mer and associates.'* Martz and Foote’® recently used Frei antigen and 
diathermy combined with excellent results. It is apparent, therefore, 
that there is little unanimity of opinion as to the treatment of this 
disease even at the present time. Few men have combined the _ best 
characteristics of those methods reported as giving good results in the 
past, although Mathewson'® had reported earlier that the most effective 
treatment was Frei antigen plus treatment to combat secondary in- 
fection. 

METHOD 


When the first patient of this series was seen, reports of the efficacy 
of sulfanilamide were beginning to be published by Shropshear.'‘ 
Sulfanilamide was started accordingly but there was a rapid fall in 
hemoglobin and its use was discontinued. Since neoprontosil* was 
thought to be ‘‘less toxic’’ to the hemopoietic system, that drug was 
substituted, and at the patient’s demand for local treatment, retention 
enemas of the drug were substituted for oral administration. It was 
assumed that in this way a possible local action would be added to the 
general effect. It might be noted, too, that while instillations through 
a catheter were ordered by the doctor, the patient improved upon the 
method by using a 4 ounce rubber-bulb syringe; three 5 gr. tablets 
in one-half glass of tap water (approximately a 1 per cent solution) 
were used t.i.d. Later four tablets in 4 ounces of water were adminis- 
tered b.i.d. It was found that this regimen could be continued almost 
indefinitely in four of the five patients, and that while ferrous sulfate 
in 1 Gm. doses daily accompanied this medication, there was actually a 
rise in hemoglobin in spite of long-continued sulfonamide therapy. It 
should be stressed that the patients were ambulatory, being seen at the 
office, except when they were hospitalized for study at the start of 
treatment. 

All of these cases occurred in young adult negro women; all five of 
these cases had advanced strictures confined to the lower 8 em. of the 
rectum (stressing again the necessity of routine digital examinations) ; 
all five patients complained of ‘‘corruption’’ coming from the rectum 
(indicating serosanguineous and sanguopurulent discharge); all had 
some dysfunction of bowel movement ranging from constipation in 
one, through pencil-like stools, to alternating constipation and diarrhea. 
None of these patients had complete obstruction, although in one case 
the rectal opening was the diameter of the lead in an ordinary pencil 
and practically all of her fluid stools were passed via a rectovaginal 
fistula. All of these patients had been advised to have colostomies, and 


*A supply courteously furnished by The Winthrop Chemical Co. 
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a consulting dermatologist predicted the need for colostomy in spite of 
of all treatment, although it was at his suggestion that intravenous 
Frei antigen* (mouse-brain type in increasing doses) was begun in the 
first case. Three of the five had at least one other proved venereal 
disease, a point also stressed by Kornblith. 

In following these cases it was noted that the first had by far the best 
results and since she was the only patient who had, up to that time, 
received Frei antigen, it was deemed advisable to give that treatment 
to the other four. Accordingly, they received eight intravenous injec- 
tions over a period of four weeks and one of these patients received 
a second course several months later. In the final evaluation it would 
seem that about 50 per cent of the improvement can be attributed to 
this source and about 50 per cent to the sulfonamide. Incidentally, 
Costello and Cohen'? have suggested that the rise of temperature fol- 
lowing the administration of Frei antigen intravenously might be used 
as a confirmatory test for this disease. Kornblith' had previously 
shown several types of temperature reactions, and in this series these 
aberations and absences of the expected reaction were also present, 
thus making it, in my opinion, an extremely poor test of the presence 
of lymphogranuloma venereum. It might be noted in passing that the 
newer sulfonamides were not used in the latter cases because it was 
deemed advisable to see just how a single member of the group worked 
in several comparable cases especially in view of the more than satis- 
factory result in the first ease. 


RESULTS 


The results of treatment in five similarly treated cases in this series 
‘ange from good to poor, although every patient improved to some 
degree. One patient had a complete cure subjectively and objectively 
for twenty-one months, and then suffered a recurrence of proctitis in 
a former area of inflammation although the ‘‘cured’’ stricture pre- 
viously present in another area did not return; a second was symp- 
tomatically cured with objective improvement so marked that an ex- 
cellent surgeon has undertaken to attempt surgical cure of her recto- 
vaginal fistula; and the three others at least have had no progression 
of their disease for over a year, are symtomatically cured, and ob- 
jectively somewhat improved. Because of the recurrence in the case 
with the best results, no claim for even permanent arrest is tenable. 
All of these patients, in spite of persistent treatment, retain their posi- 
tive Frei test, as reported by Kornblith,’* and at least two of the three 
tested retain high blood globulin values. 


DISCUSSION 


I am unable to explain how a fibrous stricture, present for a long 
period of time, ‘‘melted’’ and finally disappeared under this form of 


*Kindly supplied by Lederle Laboratories, Inc. 
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combined therapy. From a pathologie viewpoint it would appear that 
the sear would remain even if extermination of the virus could be 
accomplished. In this case complete extermination of the virus was 
not possible but the scarring disappeared. In a much less chronie case 
involving the pharynx, Myerson'’ was able to report complete healing 
of the mucosa by the use of Frei antigen alone, and sporadically others 
have reported ‘‘cures’’? which evidently are meant to represent com- 
plete cures without resultant sears. 

When a case of rectal stricture due to lymphogranuloma venereum 
has been cured for twenty-one months and then recurrence of a proctitis 
occurs in an area previously showing only a transient inflammation, 
it is well to beware of optimistic prognosis. Although one of these 
patients had developed an almost complete stricture in fourteen months, 
and Grace’ reported slight narrowing of the rectum in less than three 
months, it is well to remember that Lazzari®® and Vandermeer and 
co-workers*! showed that it took many years for the formation of stric- 
tures, and it may be that long-time follow-up of some of the reported 
cases will show recurrence of proctitis, followed by new stricture for- 
mation. Palmer and associates’? have shown the presence of the virus 
after prolonged periods, blasting Vandermeer’s?! premise that it is 
doubtful whether the virus is active in the old strictures. Kornblith," 
too, found an abdominal gland showing evidence of the active disease, 
thirteen years after the formation of a fibrous stricture. It is probable 
that the virus remains present and active in the lymphaties and that its 
spread is via this channel. In the first case reported here, the recur- 
rence was at a level where the middle group of Iymphaties gathers 
along the rectum. If, as seems probable, the virus can reinfeect a pre- 
viously ‘‘cured’’ patient, it seems that the lasting immunity mentioned 
by Prehn® is a myth. There is also a problem which arises from the 
publie health aspect, since it appears that the discharges from these 
people are potentially infective over long periods of time. 

D’Aunoy and von Hamm,** in their excellent review, stated that 
‘*pyogens invading such ulcerated areas play havoe in the altered 
tissue strictures and establish foci of infection ultimately responsible 
for the fast downhill course of the patients affected with these lesions.’’ 
From my small series | am inclined to agree with them and I feel cer- 
tain that the sulfonamide used here exerted its main influence upon 
the secondary invaders, leaving the body defenses better fitted for the 
task of combating the primary infection due to the virus. In this connee- 
tion it must be emphasized again that Kornblith' found that in approx- 
imately one-third of the cases of lymphogranuloma venereum exclusive 
of rectal strictures, the body can do an adequate job without the aid 
of the physician. Whatever the explanation, I agree with Palmer and 
associates :'* ‘‘regardless of the mechanism of action, however, the 
therapeutic value of sulfanilamide and its derivatives seems definitely 
established.’’ I suggest that perhaps better results might be brought 


2 
j 


(i 


SEIDENSTEIN: LYMPHOGRANULOMA VENEREUM 


about through its combination with Frei antigen treatment, since even 
the two combined, while infinitely better than any previous treatment, 
leave much to be desired. When compared to the alternative, a per- 
manent colostomy, I feel that the treatment outlined here is infinitely 
more desirable. 
CONCLUSIONS 


1. The anorectal manifestations of lymphogranuloma venereum seem 
to be best treated by prolonged local and general sulfonamide therapy 
combined with at least one course of Frei antigen intravenously. The 
first half can be accomplished by retention enemas of azosulfanilamide. 

2. A rise in temperature following the injection of mouse-brain Frei 
antigen intravenously is not a reliable test of the presence of lympho- 
granuloma venereum. 

3. The Frei test does not seem to be reversed after this treatment, in 
spite of clinical improvement and arrest of the pathologie process. 

4. Serum globulins appear to be increased in this disease. 

5. No explanation is offered for the complete disappearance of a 
stricture under the regimen described here. 

6. In spite of complete local arrest there is evidence of continued 
action of the virus. This conclusion may be of interest from a publie 
health standpoint. 


CasE 1.—B. M., a light Negro woman, aged 24 years, was seen in the out- 
patient department on Oct. 5, 1939, complaining of constipation. Digital examina- 
tion showed an almost complete obstruction of the rectum and proctoscopic ex- 
amination showed the presence of a stricture and ‘‘catarrhal proctitis.’’? Frei 
test was ‘‘weakly’’ positive (four times the control, however, and lasted for 
many weeks). It was repeated with the same result. She was admitted to the 
hospital on Nov. 1, 1939, with the following history. For eight to nine months 
she had had increasing difficulty in the passage of stools. These had been ribbon- 
like and were passed only with considerable strain. After a cathartic she easily 
passed liquid stools. For some months previously she had had bleeding and 
discharge (‘‘corruption’’) from the rectum, at times without relation to bowel 
movements. She had no tenesmus and little pain. Four years previously she had 
had bilateral swelling of the inguinal glands but these had regressed without treat- 
ment. Two years previously an M.D. had told her that both ovaries were infected 
when she had had a vaginal discharge. She had never had any lesions about the 
vulva or rectum and denied any perverted sex practices. 

Physical examination revealed an undernourished, chronically ill woman, 5 feet 
four inches tall, weighing 100 pounds. Rectal examination revealed a completely 
annular stricture 4 cm. above the anus, about one-half inch long, scarcely ad- 
mitting the tip of the forefinger (about 1 cm. in diameter). Anoscopie examination, 
on Nov. 6, 1939, showed this to be whitish in color, fibrous at its base, and 
granulomatous toward the lumen. There were some granulations down to the anus 
and a few skin tags. On Nov. 7, 1939, sulfanilamide, 45 gr. daily, was started but 
was stopped three days later because of a drop of 1,000,000 in the R. B. C. 

On Nov. 17, 1939, under gas-oxygen anesthesia the stricture was dilated with 
graduated metal dilators and a mechanical hand dilator; the stricture was broken 
up completely and a rectal tube was inserted. At this time a biopsy was taken 
which was reported as chronic inflammatory tissue suggestive of lymphogranuloma 
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venereum. On Noy. 19, 1939, the rectal tube was removed and a_ note stated 
that the site was satisfactory. On Nov. 20, 1939, five units* of Frei antigen 
were given intravenously and the patient experienced headache and fever. On Nov. 
22, 1939, another injection of ten units, and on Nov. 26, still another of twenty 
units was given. After this injection the fever reached 104° F. in a few hours. 
By Noy. 29, 1939, the stricture was returning but the tissue was a little more 
elastic. A final note on the chart was that the stricture had returned rapidly 
in spite of treatment. Laboratory data while in the hospital showed a definitely 
positive Frei test, negative Wassermann, and a total protein of 8.4 with albumin 
5.8, and globulin 3.1 per cent. The rest of the data was not significant, except 
for a hemoglobin of 70 per cent on discharge. Her weight was 98 pounds. On Nov. 
30, she was started on sulfanilamide again, 90 gr. daily, and she had thirty 
units of Frei antigen intravenously. On Dec. 5, 1939, she had forty units, on 
Dec. 9, fifty units, and on Dee. 12, sixty units. By Dec. 9, hemoglobin was 49 per 
cent and the sulfanilamide was discontinued. On Dec. 5, there was a_ stricture 
band on the left but the lumen of the rectum was wide. On Dec. 12, there was still 
some discharge and the stricture had re-formed except for one small area. Under 
vigorous rectal massage the recurring stricture was broken up. Ferrous sulfate 
was then started in 25 gr. dosage daily. By Dec. 30, the patient weighed 105 
pounds, the hemoglobin was 78 per cent, and through repeated normal dilatations, 
although there was some narrowing of the rectum, there was not a complete 
stricture but merely many tags of fibrous tissue. On Jan. 17, 1940, by which time 
there was again a renewal of the stricture, neoprontosil, 45 gr. daily, by means 
of three retention enemas, was started. On Jan. 28, 1940, the weight was 111144 
pounds and on Jan. 31, 1940, the rectum seemed distinctly better than when not 
dilated for twelve days at any previous time. On Feb. 9, 1940, she passed some 
bloody mucus for the last time. By Feb. 24, her hemoglobin was 85 per cent 
and she stated that she felt better than she had for a year. Her bowels were 
normal, her appetite was good, and she weighed 114 pounds. At this time 
proctoscopy revealed an area of proctitis about 10 em. above the anus which had 
not been present twenty days previously. On March 20, she weighed 116 pounds 
and was completely well except for some clear mucus at stool. By this time she 
had had about 162 Gm. of neoprontosil and the drug was stopped since the rectum 
appeared to be almost completely healed. On April 6, 1940, the neoprontosil was 
again resumed because it appeared that there was some slight narrowing of the 
lumen although no proctitis could be observed. By May 4, 1940, she had had 
84 Gm. additional of the drug and it was discontinued. On July 20, 1940, she 
weighed 120 pounds and the rectum felt as it had on previous examination. 
Proctoscopically the mucosa was completely healed, was not contracted, was soft, 
and a tiny ridge, which had been felt with the finger, was unable to be seen. 
On Sept 7, 1940, she had a normal rectum except for a ‘‘sentinel pile.’’ On Nov. 
11, 1940, and on Jan. 14, 1941, the rectum appeared normal upon examination and 
her weight was 125 pounds. Her Frei test was still positive in Nov. 1941, and 
at this time total proteins were 8.5 per cent with a globulin 4.5 and albumin 4.0. 

On Jan. 25, 1942, the patient stated that she had passed a drop of red blood 
with her bowel movement although she had not been constipated. This was twenty- 
one months after any previous evidence of activity in a case which was about 
to be reported as a complete cure. At proctoscopy on Jan, 29, 1942, there was a 
hyperplastic cobblestone-like area 10 cm. from the anus at the site of a previously 
mentioned proctitis. This area was about 4 by 2 em. and was on the right antero- 
lateral wall. The site of the previous stricture was still normal and a consulting 
proctologist not familiar with the history of previous pathology saw nothing 
resembling a stricture in that area even after it had been called to his attention. 

*The therapeutic unit of Frei antigen (Lederle Laboratories, Inc.), mouse-brain 


suspension, has been laid down as \yo of the skin-test dose of that material as de- 
termined for each lot in lymphogranulomatous subjects. 
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Neoprontosil was again started as formerly and a biopsy was taken.  Path- 
ologically this showed signs of chronic inflammation. August, 1942, this area was 
completely healed but neoprontosil was to be given prophylactically for two weeks 


every six months, 


This case illustrates that permanent cure was not brought about in 


spite of a result equal to any recorded in the literature and emphasizes 
the need for follow-up eare. 


CASE 2.—Z. W., a Negress, aged 31 years, was seen at the office on Dee. 5, 1940, 
complaining of inability to move her bowels. After an enema she got a result 
only if the tip was left in place and the flow was through it. She stated she had 
had two years of trouble dating back to August, 1939, at which time she noted 
rectal ‘‘bleeding’’ and ribbonlike stools. In 1940, she had an operation (biopsy) 
following which she had ‘‘no control’’ over a flatus or liquid stools. She stated 
that she had had glands in the groin lanced in 1932, with drainage of pus there- 
after. She had had gonorrhea treated with sulfanilamide and a 4 plus Wassermann 
treated for over a year; this was still being treated. When the past history 
was investigated it was found that at the birth of a child in 1928 she had had 
swollen glands in the groin but these subsided gradually. On Aug. 24, 1939, 
she had been seen in the hospital clinic because of prolonged pain in the rectum, 
constipation, and pus discharging in the anal region. <A fistula was found at that 
time extending from the rectum through the ischiorectal fossa and onto the right 
buttock lateral to the vulva. On Aug. 28, 1939, she was admitted to the hospital 
with a history of progressive constipation of one year’s duration, with no dis- 
charge except from the fistula and relief of constipation only through enemas. 
Rectal examination at that time revealed a rough, irregular feeling in the region 
of the spinecter and about 3 em. above the anus a smooth circular stricture barely 
admitting the tip of the index finger. The Frei test was positive as was the 
Wassermann. It is interesting to note that although the temperature was normal 
throughout, it rose to 108° F. and she had a three-quarter-hour chill after the 
Frei antigen was injected intracutaneously for testing. On June 28, 1940, biopsy 
from the stricture showed a nonspecific chronic inflammatory process. Following this 
admission she developed inability to control flatus and liquid feces. It was later 
found that these escaped from the vaginal orifice via a rectovaginal fistula. 

When seen on Dee. 5, 1940, she was chronically ill. She weighed 128 pounds 
and was 5 feet four and one-half inches tall. Significant findings ineluded early 
mitral insufficiency, rectovaginal fistula, old healed fistula, a small walnut-sized mass 
to the left and below the urethra diagnosed as inflammation of the periurethral 
glands and ducts, and she had moderate elephantiasis of the vulva. Although her 
hemoglobin had been 78 per cent the year previously when in the hospital, it was 
now 56 per cent; the stricture which had been approximately 1 em. in diameter 
was now 0.3 to 0.5 em, and she had a chronic proctitis below it with many granula- 
tions and two skin tags. Her rectum and anal region were exquisitely tender on 
digital examination. The rectum was dilated gradually with the tip of the little fin- 
ger every other day, over a four-week period, and neoprontosil was given in 15 gr. 
retention enemas t.i.d. At first most of it escaped through the fistula but after 
a short time most was retained by the practice of lying with the head low and the 
thighs together from one-half to one hour after each enema. She had ninety-eight 
days’ treatment with several short periods of rest (three to seven days) because 
of dizziness and small drops in the hemoglobin. Throughout this time she was 
taking 15 to 25 gr. of ferrous sulfate daily and hemoglobin was constantly below 
65 per cent. By Jan. 7, 1941, the rectal mucosa was much smoother, lumen was 
about 1 em. in diameter, and the bowels were almost normal as far as she was 
concerned. By March 15, 1941, the rectum was about’ 2 em. in diameter, and 


a 
| 
| : 
4 


80 SURGERY 


smooth; she had no difficulty. When examined two weeks later it seemed that 


the stricture was contracting though there was ne new pathology. At this time 
she was given Frei antigen intravenously in 1, 5, 10, 20, 30, 40, 50, and 60 unit 
doses from April 1 to 28. On July 16, 1941, there was no further progres: 
sion of the stricture and its diameter was 2.3 cm. During the previous period 
she had resumed neoprontosil retention enemas, 40 gr. daily. She stated that her 
bowels were perfectly normal even without lubrication of mineral oil, she had had no 
bleeding or discharge, and she stated that she felt better than in many years. Her 
hemoglobin was now 75 per cent and her weight 137 pounds. On Oct. 2, 1941, 
she stated that she was normal but no examination was made since I did not 
want to exert even digital pressure on the remaining stricture for some time, 
feeling that it could not contract adequately if it were going to do so. A few 
days later, while on a visit to New York City, she was operated upon for a 
ruptured ectopic pregnancy at the Harlem Hospital. She had an uneventful course, 
In December, 1941, the Frei test was still positive, total proteins were 7.6 per cent, 
globulin 3.9 per cent, and albumin 3.7 per cent. When seen in March, 1942, her ree- 
tum was as it had been in September, 1941, at the last examination, in spite of no 
manipulation of any kind. At present there is still a completely circular fibrous band 
present but this is more distensible than at any previous time and the normal 
lumen is 2.3 em., which is four to eight times larger than at the beginning of treat- 
ment. The wall is smooth and it is now proposed that the patient be operated 
upon for repair of her tiny reectovaginal fistula. The vulva is of normal size and 
the periurethral mass is now only about 1 em. in diameter. Wassermann, too, is 
negative. 


CASE 3.—H. S., a Negress, aged 30 years, was first seen in the office on Sept. 19, 
1940, complaining of ‘‘corruption’’ from the rectum, pain, marked constipation, 
and intermittent diarrhea. She had been seen in the clinie on June 15, 1939, when 
she complained of bleeding from the rectum, present for some time, Examination 
at that time had revealed a small ulcer at the posterior commissure of the rectum 
about 3 em. above the anus, many small bleeding internal hemorrhoids (?), and a 
small external hemorrhoid. There was no constriction of the lumen but she was 
advised to return for a Frei test. She was not seen again until Aug. 29, 1940 
(fourteen and one-half months later), at which time she complained of pain and 
bleeding on defecation. She stated that she had no normal movements and always 
required a cathartic. Digital examination at that time revealed an almost complete 
stricture of the rectum 2 em. above the anus, the lumen being less than 1 em. in 
diameter. There was exquisite tenderness and some bleeding on digital examination. 

From previous hospital admissions it was learned that in 1930, at the time of 
a delivery, she had a normal anus and rectum. Subsequently, she had an early 
misearriage. In November, 1934, she had some swelling in the inguinal region. 
At this time, too, she had sharp vaginal pain and discharge and on Dee. 9, 1934, 
because of a small, walnut-sized mass felt in the cul-de-sac just to the left of the 
uterus and projecting against the rectal wall, she was operated upon for chronic 
bilateral salpingo-oophoritis. The specimen was reported as corresponding to the 
preoperative diagnosis and review at the present time confirms that opinion. She 
had been admitted to the hospital on Sept. 4, 1940, for diagnosis. Biopsy showed 
granulomatous tissue probably due to lymphogranulomatous venereum. The Frei 
test was positive; Wassermann was negative as it had been on previous admissions ; 
and culture from the rectum showed Bacillus coli and nonhemolytic streptococci. 
The rest of the examination was essentially normal except for a hemoglobin of 58 
per cent and weight of 98 pounds. 

Examination Sept. 19, 1940, revealed the picture described above. The patient 
was given neoprontosil, 60 gr. daily, by retention enema and a few days later im- 
provement in the discharge was reported. The dosage was reduced to 40 gr. daily 
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and after one month’s treatment the stricture was softer and would admit the 
largest finger with some effort but no pain. By Oct. 28, 1940, the hemoglobin was 
70 per cent. Two weeks later, because of diarrhea, medication was suspended for 
one week. Her weight was down to 93 pounds. On Dee. 5, 1940, the largest finger 
could be inserted without difficulty and a month later she stated that her bowels 
were normal, At this time she took 50 gr. of neoprontosil by enemas daily. Weight 


was 98 pounds and she had a small amount of clear, mucous discharge. Her condi- 
tion remained the same until March 24, 1941, at which time it was felt that Frei 
antigen intravenously could be started with, great profit. Following these injections, 
although there were no symptoms, it did seem that the fibrous tissue was contracting 
once more, though the lumen of the rectum was 2.3 cm. in diameter. Accordingly, 
in June, a second course of Frei antigen was given along with resumption of neo- 
prontosil. When last seen on Oct. 50, 1941, her weight was 110 pounds, there was 
no discharge, the bowels were normal, and she felt too well to return for further 
checkup. At this time the stricture composed of old scar tissue completely covered 
by normal mucosa still is responsible for a narrowing of the rectal lumen to a 
diameter of 2.3 em., the size of the examining finger. 

Early in the course of her treatment, this patient remarked that a severe arthritis, 
which had limited motion in the right wrist, and had also involved the left elbow, 
had disappeared. She had suffered this difficulty intermittently for several years 
but it has not recurred since the latter part of October, 1940. 


CASE 4.—E. D., a Negress, aged 26 years, was first seen in the outpatient depart- 
ment on Oct. 10, 1940, complaining of constipation and rectal bleeding of five years’ 
duration. External inspection was negative. Digital examination revealed a rectal 
stricture 8 to 9 em, above the anus, too contracted to admit the tip of the middle 
finger. There was some sanguino-purulent discharge at this time. Six years pre- 
viously she had had an operation (appendectomy?) in the South and at that time 
had been told that she had some rectal pathology. Inquiries directed to that in- 
stitution have not been answered. She was admitted to the hospital on Oct. 10, 
1940, and discharged on Oct. 17. In spite of a familial history of tuberculosis, the 
Mantoux test was repeatedly negative as was the Wassermann. The Frei test was 
read as negative by the intern but was positive when seen one month later. When 
this test was repeated it was positive. At the time of admission she stated that she 
had had pencillike stools for eighteen months. Biopsy was not done but clinically 
the stricture was typical of lymphogranuloma venereum and the Frei test seemed 
amply confirmatory. She was given the neoprontosil retention enemas treatment 
which was continued from Noy. 21, 1940, to April 3, 1941. At the end of that 
period she was symptom-free but still had the stricture, although the lumen was 
now about 2 em. in diameter. She was not seen again until Sept. 11, 1941, at which 
time she had no constipation or pain but did have some serous discharge. Neopron- 
tosil was resumed and she was given a course of Frei antigen intravenously. She 
has been completely symptom-free since that time and her stricture is now a fibrous 
band of which the lumen is still 2 cm. in diameter and is completely covered by 
mucosa. It may be noted that her Frei test was still positive and the albumin- 
globulin ratio, fourteen months after the start of treatment, was 3.8 to 5.5. It is 
intended that she continue treatment by taking a two-week course of neoprontosil 


every six months. 


CASE 5.—J. G., a Negress, aged 24 years, was seen on Nov. 22, 1940, in the 
ward, where she was suffering from bilateral salpingitis. At the time of admission 
she had received several months of antisyphilitic therapy. Routine examination dis- 
closed a marked rectal stricture with a lumen of about 1 em. diameter, 5 em. from 
the external sphincter. A Frei test, performed on Dee. 8, 1940, was positive. Con- 
servative supportive therapy resulted in the subsidence of the salpingitis and on 
Dee. 11, 1940, the rectum was dilated under pentothal sodium. At this time it was 
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found that there were many areas of proctitis and granulation from 2 to 5 em, 
above the stricture down to the anus. That evening her temperature rose to 104.4° 
F. and thereafter, for ten days, there was considerable spiking each day. At the 
end of this period she permitted the beginning of treatment by neoprontosil reten- 
tion enemas. She returned to the oftice after almost a month’s lapse and after only 
one week’s treatment. When seen on Jan. 30, 1941, the rectal mucosa was much 
smoother, the proctitis markedly better, and she did not want further treatment, 
although she was prevailed upon to treat herself for ten days. In six weeks she 
returned for eight intravenous injections of Frei antigen, 1 to 60 units. When 
seen on July 15, 1941, the lumen of the rectum was still as wide as normal but 
there were many granulations and a moderate amount of purulent discharge, a con- 
dition still present on Sept. 15, 1941. In view of previous experiences I feel that 
the failure of this stricture to re-form promptly after dilatation was due to the 
treatment instituted. I feel, however, that treatment has been inadequate and that 
ultimately the stricture will recur. 
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THE MURPHY BUTTON IN ESOPHAGOGASTROSTOMY 


LAURENCE Miscaui, M.D., AND Buiss B. Clark, M.D. 
New York, N. Y. 
(From the Second |Cornell| Surgical Division of Bellevue Hospital) 


HIS report details the use of the Murphy button in two patients 
with carcinoma of the lower third of the esophagus subjected to re- 
section and primary esophagogastrostomy. The satisfactory results from 
extensive use of the button in intestinal resection on this division of 
Bellevue Hospital have been attributed to the belief that it prevents 
leakage at the site of anastomosis by insuring a tight but patent 
anastomosis until adequate adhesions form. In these two cases the 
button not only accomplished these important prerequisites but also 
facilitated operative anastomosis. The unfortunate death of one patient 
(H. C., Case 1) should not be attributed to failure of the button but 
‘ather to an error in the technique of the operator. Since this essentially 
simple method may have definite advantages in esophagogastrostomy, a 
review of the important points may be of value. 

Through a left transthoracic intercostal approach the esophagus was 
mobilized upward from the hiatus to just below the arch of the aorta. 
Through it the gastrocolic and gastrohepatic omentum and vessels on 
both curvatures were divided sufficiently to allow delivery, without ten- 
sion, of the fundus to the arch of the aorta. The esophagus was then 
divided from the stomach between clamps and the latter closed with 
interrupted sutures. With the esophagus retracted over the arch, the 
fundus was sutured to the thoracic wall and pleura at this level (Fig. 
1). These sutures were placed in the posterior gastri¢ wall to allow later 
folding of the anterior wall around the anastomosis. About two and 
one-half inches above the tumor the posterior esophageal wall was ap- 
proximated to the anterior gastric wall by three interrupted silk sutures 
which were not tied at this time. A small intestinal clamp was then 
placed above these across the esophagus, which was then divided between 
clamps just above the tumor. Roughly one inch of mobile esophagus 
below the above untied silk sutures is needed for easy insertion of the 
button. A purse string in the anterior gastric wall, at the point to which 
the esophagus easily reached, was tied snugly around the neck of the 
inserted button which is retained in place by a hemostat (Fig. 2). An 
over-and-over running suture in the edge of the open esophagus was rein- 
forced by a ligature to retain the button (lig. 3). The first silk sutures 
were now tied and the button closed. The anterior gastrie wall was then 
sutured around the anastomosis by approximating line C-C’ and D-D’. 
The closure was completed by interrupted sutures circumferentially ap- 
proximating the esophagus to the upper border of gastrie serosa (lig. 4). 
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Cask 1.—H. C. (No. 69930) was admitted to Bellevue Hospital Dec. 28, 1941, 


with a chief complaint of progressive dysphagia for six weeks. This was associated 


with constant substernal, nonpainful discomfort described as au tightness. He had 


lost thirty-five pounds in weight. 


Physical examination showed a chronically ill, emaciated white man about 70 


years of age. He was dehydrated and obviously weak. He could swallow fluids 


but not solid food. 


ESOPHAGUS 


c-C’ D-D ars 
LINES OF 


ESOPHAGEAL 
CUMEN 


BuTTon IN EsoPpHacus 


Was 


BUTTON IN STOMACH 


Laboratory.—-W. B. C., 6,000; R. B. C., 4,000,000; 60 per cent; normal 
differential; Wassermann, negative; N.P.N., 34; blood sugar, 81; urine repeatedly 
negative. Stool had been negative for blood on many occasions. Esophagogram 
showed a persistent filling defect of the lower third of the esophagus reported as a 
probable carcinoma. Biopsy showed transitional cell epithelioma, 


Operation was done Jan, 20, 1942. 


Pathology.—The lower third of the esophagus contained an annular hard mass 
(6 by 4 em.) with a few obvious metastases in the nodes along the aorta and in the 


gastrohepatic omentum, 


Procedure.—Under cyclopropane anesthesia the skin was suitably prepared and 


an intercostal incision between the seventh and eighth ribs was made from the costal 


margin to the spine. The esophagus was mobilized upwards from the hiatus after 


‘careful ligation of its vessels. This was continued to just below the arch of the 


aorta. The diaphragm was incised radially from the hiatus. The stomach was 


mobilized by division and ligation of the omentum and vessels including the left 


gastric artery. A splenectomy was necessary because of adhesions to allow delivery, 
without tension, of the fundus to the arch of the aorta, The esophagus and stomach 
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were divided between clamps and the gastric opening closed with two layers of eat- . 
gut. Three silk sutures were placed but untied to approximate the posterior eso- 
phageal wall to the anterior wall of the stomach at its highest point. An intestinal 
clamp was placed above the level of these sutures and the tumor excised between 
two other clamps. A purse-string suture of medium silk was placed in the anterior r 
gastric wall at the point to which the lower end of the esophagus reached easily. 
This was tied snugly around the neck of the button which had been inserted into the 


stomach, and retained in place by a hemostat. An over-and-over running suture in 3 
the edge of the open esophagus and a second ligature were tied snugly around the 
other half of the button. The three silk sutures were then tied and the button closed 
ESOPHAGUS 
LINE OF CLOSURE 
‘ 
, 


tightly. The anterior gastrie wall was then sutured over the site of anastomosis in a 
V-shaped manner and to the esophagus with interrupted silk. Sulfanilamide powder, 
5 Gm., was sprinkled in the chest which was drained through a small stab wound. 
Two silver wires approximated the ribs and the wound was closed with interrupted 
silk. The left lung was expanded and an infusion of 1,000 ¢.c, of 5 per cent glucose- 
saline was given on the table. He was returned to the ward in good condition, 
placed in an oxygen tent, and the tube connected for closed drainage. 
Follow-up.—The patient’s immediate postoperative course was satisfactory, oral 
fluids being started on the second postoperative day. On the first postoperative day, 
450 ¢.c. of fluid and 15 ¢.c. on the second postoperative day were removed from the 
left chest. Culture of this showed no growth. On the sixth postoperative day when 
the temperature rose to 104° F., an x-ray showed a lhydropneumothorax and 500 ¢.c. 
of foul smelling purulent fluid were aspirated. Closed drainage was instituted and 
followed by open drainage on the eleventh postoperative day, when, with methylene 
blue, «a pleural gastric fistula was demonstrated. On the thirteenth postoperative 
day the chest was reopened and it was found that the closure of the esophageal open- 
ing in the stomach had blown out. This had been repaired with catgut. It was re- 
closed with three layers of interrupted silk sutures and a transfusion of 500 c.c. of 
whole blood was given. The site of anastomosis was tight and patent. The chest 
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wound cleared up well, temperature receded, and the patient was able to take fluids 
without pleural leakage. In five days he took a soft diet. On his thirtieth post- 
operative day, an infection of a decubitus ulcer spread rapidly and he died on his 
thirty-sixth postoperative day. Until shortly before his death he was able to take 
fluids and semisolids without any evidence of pleurogastric fistula. 


Cask 2.—B. A. (No. 31705) was admitted to Bellevue on June 9, 1942, with a chief 
complaint of inability to swallow. Ten years before he was treated with digitalis 
for two months for a nervous heart. Since then he has never had any symptoms until 
dysphagia began three months before admission, This gradually increased until he 
was admitted unable to take even liquids, 

Physical examination showed a chronically ill, emaciated white man, about 55 
years of age, with a weight loss of thirty pounds. Through a Levin tube the patient 
was receiving liquids. The heart was slightly enlarged to the left with an apical 
systolic murmur and irregular rhythm and blood pressure of 130/70. 

Laboratory.—Temperature and respiration normal; pulse, somewhat irregular; 
R. B. C., 5,000,000; Hb., 90 per cent; W. B. C., 8,000; normal differential; Wasser- 
mann, negative; urine, negative; N.P.N., 26. X-ray study of the esophagus with 
barium showed an obstructing lesion of the lower third of the esophagus, 

Operation was performed June 12, 1942. 

Pathology.—A_ stony hard lesion approximately the size of a walnut was present 
in the lower third of the esophagus about one inch above the hiatus. There were 
several discrete stony hard nodes below the diaphragm but the liver was free of 
metastases, 

Procedure.—Silk was used exclusively in doing the same procedure as in Case 1. 

Postoperative Follow-up.—The patient had a very satisfactory postoperative course. 
His temperature rose to approximately 101° F. for seven days, then subsided to 
normal by the thirteenth postoperative day. The white count rose to 13,000 but also 
returned to normal. Serosanguineous drainage from the chest rapidly decreased and 
the tube was removed on the sixth postoperative day. The sutures were removed on 
the seventh and ninth postoperative days with primary union. The patient took 
sips of water on the second postoperative day. The fluid intake was gradually in- 
creased and by the seventh postoperative day he was taking the routine semifluid 
diet given during gastric resections. The Murphy button remained fixed in the 
esophagus until the sixteenth postoperative day when it passed into the stomach. 
On the twenty-first postoperative day the patient was taking a soft diet with no 
difficulty in swallowing. He was allowed out of bed at this time. The Murphy button 
was still at the antrum at discharge on his thirty-second postoperative day. 


SUMMARY 

In these two cases a satisfactory esophagogasiri¢c anastomosis was ob- 
tained using the Murphy button. One death occurred from extrapleural 
infection. 

If the button is used, its line of anastomosis should be reinforeed by 
adequate serosal covering which is easily done by the described method 
without tension at the site of suture. Silk sutures throughout are prob- 
ably necessary. The button not only provides a tight, nonleaking anas- 
tomosis while adequate adhesions form but also insures a patent lumen 
which allows early oral administration of fluids. The spontaneous open- 
ing of the stomach which had been closed with catgut (Case 1) empha- 
sizes the importance of adequate closure, which can probably best be ae- 
complished with the exclusive use of silk sutures. 
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RENAL CIRCULATION AFTER THE COMPRESSION OF RENAL 
ARTERY ACCORDING TO THE METHOD OF GOLDBLATT 


STUDY OF THE INFLUENCE OF THE RENAL VENOUS RUNOFF Upon 
THE EXPERIMENTAL HYPERTENSION 


FRANK P. Corrigan, M.D., CLEVELAND, OH10,* AND 
Ienacy Pines, M.D., Warsaw, Pouanp* 


HE present period in the study of essential hypertension was opened 

by famous experiments of Goldblatt, Lynch, Hanzal, and Summer- 
ville, who once again brought to the fore the so-called renal theory of 
hypertensive disease. These observers proved definitely that the moder- 
ate compression of one renal artery of a dog leads to temporary hyper- 
tension, whereas the compression of both renal arteries is accompanied, 
as a rule, by an immediate rise of blood pressure persisting, for prac- 
tical purposes, indefinitely. Simultaneously, or a little later, other au- 
thors have stressed the value of these experiments by showing that in 
human cases of arterial hypertension the same constriction of renal ves- 
sels can be demonstrated in the majority of cases. 

However, in spite of this considerable progress made in the study of 
experimental and clinical hypertension, many parts of the mechanism of 
appearance of this syndrome are still in doubt. To begin with, even 
the simple fact of renal ischemia, depending upon the constriction of 
the main renal artery by the maneuver of Goldblatt’ or because of the 
atherosclerotic alterations of the renal arteries in man, is questioned 
from many sides. Some, like Steiner, Weeks, and Barach,? have shown 
on experimental animals as well as on human beings with arterial hyper- 
tension that the degree of the saturation of blood by oxygen has no in- 
fluence upon the elevated level of blood pressure. Others, like Coreoran 
and Page,* have established that the persistent hypertension depending 
upon renal arterial compression or compression of the renal parenchyma, 
as in perinephritis, may oceur without changes in the renal clearances 
of diodrast, phenol red, inulin, or urea and without alterations of tubu- 
lar, excretory, and reabsorptive capacity and, therefore, probably in the 
absence of ischemia of excretory renal tissue. Finally, still others have 
brought indirect proofs that arterial hypertension does not depend 
upon the renal ischemia, by demonstrating that repeated attempts to 
treat experimental or human hypertension by creating an efficient col- 
lateral circulation are nearly always unsuecesstul (Mansfield and as- 
sociates,* Bruger and Carter,? and De Takats and Seupham’). These 

*Now in Caracas, Venezuela. 
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facts have shaken profoundly our belief in the role played by the diminu- 
tion of renal blood flow in the intrinsie mechanism of arterial hyper- 
tension. 

The purpose of this study was, therefore, to check whether and to 
what degree the ischemia of rena! tissue shares in the production of 
hypertension and, if not, which other factor ean be made responsible 
for the appearance of high blood pressure. This study was carried out 
in the Institute of Experimental Surgery of Caracas, a legacy of a dis- 
tinguished Spanish colleague, the late Manuel Corachan of Barcelona, 
who with the aid of its present director, Herman de Las Casas, founded 
this Institute and to whose courtesy we are indebted for the privilege 
of utilizing its facilities. 

Method.—In order to establish whieh part the renal ischemia plays in 
creating arterial hypertension, we considered the effect of venous con- 
gestion from the point of view of the blood pressure in experimental 
animals. As is well known from numerous clinical and experimental 
studies, as well as from the paper recently published by Linton and his 
associates,’ venous congestion increases considerably arterial flow to the 
ischemie as well as to the normal tissue. In view of this faet, and the 
widely accepted theory that the renal ischemia is responsible for hyper- 
tension, it could be a priori taken for granted that passive congestion 
following venous obstruction should eliminate renal ischemia resulting 
from constriction of the renal artery and in this way have a beneficial 
effect upon essential hypertension. This is not the case, as can be seen 
from our graph based on the experiment with Dog No. 69, which only 
confirms the results already obtained by other authors. Thus, it is well 
known that partial venous obstruction not only does not influence ar- 
terial hypertension in a favorable direction but, on the contrary, can 
be considered as one of the most reliable means of creating experimental 
hypertension and in this respect can be put nearly on the same level with 
constriction of the renal arteries (Weiss*). The next step was to find out 
what factor is common to two quite opposite procedures from the point 
of view of arterial inflow like arterial or venous constriction. This de- 
nominator common to two so widely different procedures was, as found 
by us, only an inerease of the venous pressure in relation to the pres- 
sure on the arterial side of the kidney. Such a relative and absolute 
increase of venous pressure is quite obvious in case of constriction of 
the renal vein. But if the pressure on the arterial side of the kidney 
becomes diminished through clamping of the renal artery, it is also 
clear that the venous runoff is diminished and venous pressure increased 
in relation to the arterial pressure, or vis a tergo, among other things, 
also because the arterial pulsation assists the movement of blood in cer- 
tain veins, as shown by Schade and Wohlleben.’ In both cases, there- 
fore, ie., after arterial or venous constriction has been produced, the 
pressure difference on the trajectory arterioles, capillaries, and venules 
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would diminish and probably bring with itself a concomitant stasis in 
the renal capillaries. 

Taking all of these factors into consideration, we desired to examine 
the possibility of arterial hypertension being dependent upon the rela- 
tive increase of local venous pressure as compared to the pressure on the 
arterial side of the kidney. We sought then to increase the venous 
runoff and to diminish the venous pressure after the Goldblatt! maneuver 
had been performed. In order to accomplish this purpose, we elevated 
the kidneys sufficiently to straighten the course of the renal veins. This 
added the force of gravity to the vis a tergo in certain positions of the 
animal, prevented the collapse of venous walls, and also, by establish- 
ing a closer contact between the renal vein and artery, increased the 
effect of arterial pulsation upon the movement of blood in the renal vein. 
This procedure was applied only to animals that had developed hyper- 
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tension and in the following ways: (a) In the first group (Dogs 39, 
54, 60, and 68) to the kidneys whose renal arteries were previously con- 
stricted; (b) in the second group (Dogs 32, 44, 48, 70, 72, and 73) to 
the intact opposite kidney with simultaneous ligation of the renal artery 
so that both renal arteries were ligated and only one kidney was elevated ; 
and (c) in the third group (Dog 14) to the intact opposite kidney 
without ligating the ipsilateral artery so that one renal artery was ligated 
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and the opposite kidney elevated in the manner already described. In 
all cases, as can be seen from the graphs, there was a marked fall of 
blood pressure. These results were particularly striking in the second 
group (b) in which, following constriction of both arteries, a further 
increase of blood pressure could be expected. 
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Surgical Procedure.—The first step of the operation was relatively 
simple, consisting of a diagonal incision about 8 em. long beginning at a 
point at the juncture of posterior and middle thirds of the last rib and 
extending downwards and inwards at an angle of about 45 degrees 
roughiy parallel to the fibers of the external oblique muscle. The trans- 
verse cutting of muscles was not always avoidable but was minimized 
as far as possible by using a muscle-splitting technique and dry dissec- 
tion. The peritoneum in the dog should be handled carefully in order 
not to open it and thus make more difficult the retroperitoneal approach 
to the kidney. The kidney, exposed by separating the peritoneum from 
the postparietal wall and overlying structures, was brought into view 
and lifted from its bed, and in the first instance the renal artery was 
tied off in such a way as to reduce its caliber to about 60 per cent of 
normal capacity. In most instances it was not necessary to deliver the 
kidney, and primary ligation with a linen ligature was made in situ, 
with little disturbance of the organ from its normal position. The 
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closure was made in the usual orthodox fashion by layers. The mortal- 
ity and morbidity were relatively low, being markedly higher in the 
reoperation of animals that had developed blood pressure of over 200 
mm, of mercury. The results of the primary ligations were quite uni- 
form and in line with previous experimental and clinical evidence. Ele- 
vations in blood pressure of 100 mm. or more were secured in each case 
of successful partial occlusion of the artery. The whole appearance 
of the animal changed; the nervous system became more excitable and 
it was manifestly more animated than before. 
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This observation of the well-known fact of the elevations of blood 
pressure by ischemia of the kidney was demonstrated as a preliminary 
step only. The next step in the experiment was one in which we were 
treading on new ground and for which a technique had to be devised. 
The desideratum was an increased runoff. There were also two steps in 
this stage of the investigations. In the first series, the animals whose 
renal arteries had already been subjected to partial occlusion were 
freshly exposed on the same side. The kidney was dislocated and fixed 
to the parietal wall with the lower part of the kidney about on a level 
with the lower edge of the last rib and with an average distance of re- 
moval of at least 5 em. from its previous position. Nothing was done 
to the ligated artery except to establish the fact that it was function- 
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ing normally although with marked reduction of blood volume. In all 
of these cases there was rapid restoration of the blood pressure to a 
much lower level, a result which we attributed to the increased run- 
off, due to purely physical factors and increasing the massage effect of 
the adjacent artery and to putting the renal vein on a stretch. The 
soundness of this position was by no means certain, but in the later 
series when we operated the animals on the sound side (groups second 
and third) using the same technique of dislocation of the kidney in such 
a way as to straighten out the renal vein, it seemed more and more 
evident that these factors had definitely improved the runoff of the 
kidney. Eliminating the normal tortuosities of the renal vein and put- 
ting it somewhat on a stretch so that the rate of flow of blood in the 
stretched-out artery was unimpeded could be compared to the rate of 
flow in a river meandering through a flat plain with many curves and 
much friction, and a river coursing through a narrow canyon. 

Opportunity was afforded to re-examine the displaced kidney and 
it was found that the technique used resulted in a very firm attach- 
ment. <A considerable collateral circulation was established but not 
sufficient, in our opinion, to explain the sustained fall in blood pressure. 
Also, the effect was produced by displacing the opposite kidney, not 
the one responsible primarily for hypertension. 

Discussion.—In our opinion the results of our experiments are con- 
firmed by the clinical experience of MeCann and Romansky’® and of 
Riskind and Greene’! who have established that the hypertension which 
accompanies the renal ptosis or renal torsion ean be actively eliminated 
as soon as the incorrect position of the kidney is improved by a surgical 
operation or by an abdominal belt. The first two mentioned authors 
even introduce the term of the orthostatic hypertension to designate that 
in these cases posture has a great influence upon the high level of arterial 
pressure. The decisive factor, however, in our opinion, consists not 
in the reduction of the lumen of the renal artery because of the renal 
ptosis, but in the impeding of the venous outflow in these conditions 
and in the fact that the restoration of the kidneys to their right place 
has had its effect upon arterial blood pressure through improvement of 
the venous return. 

Further, it may well be noted that many physicians have known for 
a long time of the influence exercised by venous pressure upon the level 
of the arterial blood pressure. There are numerous observations aec- 
cording to which a sudden bout of circulatory decompensation brings 
with itself a marked rise of arterial blood pressure which falls again 
as soon as the circulatory balance is re-established by digitalis and other 
means. Sahli'* introduced the term of ‘‘ Hochdruckstauung,’’ i.e., high 
blood pressure depending upon stasis in the venous part of circulation, 
and Gallavardin’* speaks of the ‘‘hypertension asystolique’’ or high 
blood pressure accompanying heart insufficiency. Of course, not in all 
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cases of congestion do we find elevated arterial blood pressure, but this 
is doubtless due to the fact that adequate heart action cannot be main- 
tained or that the great rise of venous pressure takes place more par- 
ticularly in the system of vena portae, thus having no influence upon the 
renal venous runoff. 

But all of this leaves a question still open as to what is happening 
to the excess blood if the blood flow through the kidney is not dimin- 
ished during arterial hypertension: and there is present a greater or 
smaller degree of stasis in the capillaries. This problem, it seems, can 
be solved only when we admit that in the arterial hypertension blood 
passes through the renal arteriovenous shunts opened by the increased 
venous pressure. The presence of the arteriovenous connections, al- 
though suspected since 1707, has been finally established definitely in 
man and in other mammals by Suequet'* in 1862, and by Hover" in 1877. 
The recognition of importance of the arteriovenous connections in 
physiologic and pathologie conditions is growing rapidly due to the 
studies of Masson and and of Lewis.'’ Recently Spanner'® 
has found them in a relatively considerable quantity in renal tissue. 
Wright and Duryee'® have shown that although there is some inter- 
change of the matters through the walls of the arteriovenous anas- 
tomoses, the tissue metabolism depends on the circulation of the blood 
in the capillaries. It is not surprising, therefore, that when the capillary 
stasis develops as the result of the constriction of the renal artery or 
vein, the blood passes directly through the arteriovenous shunts, thus 
leading to the ischemia of the tissue responsible for the production of 
the hypertensive factor or to deficient oxidation of some very important 
products of tissue metabolism. 

To conclude, we are inclined to believe, on the basis of our experiments, 
reasonings, and clinical experience, that hypertension depends upon the 
disturbance of the balance between the pressure on the arterial and on 
the venous side of the kidney. When this balance is disturbed in favor 
of the venous pressure, stasis probably takes place in the renal eapil- 
laries and primary renal circulation is short-circuited through arterio- 
venous shunts. Consequently, the tissue responsible for hypertension 
begins to suffer from inadequate supply of blood and production of a 
hypertensive substance is begun. On the other hand, we believe that 
when the balance between the pressure in the arterial and venous sides 
of the kidney is restored, the production of hypertensive substance will 
cease, perhaps through re-establishment of an efficient oxygenation. 
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SULFONAMIDE THERAPY IN ACTINOMYCOTIC INFECTIONS 


Cuamp Lyons, M.D., Cora R. OWEN, PH.D., AND 
B. Ayers, M.D., Boston, Mass. 


(From the Massachusetts General Hospital, Boston) 


Rw ER recently, sufficient suecess has attended our efforts in the 
management of actinomycotie infections to warrant a report of our 
limited experience. The program of treatment combines drainage of pus, 
excision of infected tissue, and long-continued sulfonamide therapy. 

In all cases of infection with chronic suppuration and tissue deformity 
a search has been made for ‘‘sulfur granules.’’ These granules vary in 
size and color, the smaller ones being translucent and the larger ones 
yellow or even brown. Such granules oceur fairly frequently in pus and 
too much emphasis cannot be given to Henrici’s' statement ‘‘that the 
mere finding of radiating lobulated granules in pus is not sufficient evi- 
dence to establish a diagnosis of actinomyecosis.’’ It must be proved that 
the ‘‘granules are composed of finely branched filaments characteristic 
of the mycelium of the actinomyees.’’ Confirmation of the diagnosis is 
frequently obtained by histologic examination of biopsy material from 
the abscess cavity. It is reeommended that direct examination of the 
pus and tissue biopsy be performed in any suspected case. 

Topley and Wilson? have proposed a classification of the actino- 
mycetes which has facilitated accurate reporting of the infections. The 
true ray fungus of Wolff-Israel is a preferential anaerobe or microaero- 
phile, now known as Actinomyces bovis. This organism is regarded as 
the etiologie agent of the cervicotacial, pulmonary, and abdominal infec- 
tions producing sulfur granules and classified as actinomyeosis. <Ac- 
cording to Gammel,* the actinomycotie species isolated from Madura foot 
produce sulfur granules and are aerobie. 

A considerable number of infections without sulfur granules or charae- 
teristic tissue deformity show mycelia without club forms in the pus and 
a characteristic actinomyees growth on aerobic culture. These infections 
are occasionally reported as streptotrichosis. Topley and Wilson? 
classify such organisms as actinomyecetes and divide them into two 
groups: acid-fast and nonacid-fast. The acid-fast group are rarely 
encountered in infections of man but are characterized by their high and 
constant virulence for laboratory animals. They occasionally confuse 
the diagnosis of tuberculosis because of the marked similarity of the 
clinical disease and the difficulty in distinguishing the acid-fast mycelial 
fragments from tuberele bacilli. The nonacid-fast group is more com- 
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monly encountered in pus and is most apt to be confused with diph- 
theroids. The pathogenicity of these strains for laboratory animals is 
usually minimal! and it may be difficult to evaluate their importance in 
established infections of human beings. 

The accurate classification of actinomyces depends upon the identifica- 
tion of true sulfur granules, the aerobic or anaerobic characteristics of 
the organisms, and the acid-fast quality of the aerobic species. 

The popularity of iodides in the treatment of actinomycosis resulted 
from the success of iodide therapy in the veterinary control of an infec- 
tion of the subcutaneous tissues of the neck of cattle due to the actino- 
bacillus, an aerobic Gram-negative bacillus producing granules in pus. 
Apparently, actinobacillosis is very rare in man.? The ineffectiveness of 
potassium iodide in true actinomyecosis is now quite generally recognized 
and the value of thymol as suggested by Myers* has been confirmed.’ 
However, Wangensteen® believes that surgical excision of diseased tissue 
is of greater importance than thymol. Our own experience has been in 
accord with this latter opinion. The preponderance of cervicofacial cases 
in the group reported cured by thymol is important because the prognosis 
is good in the cervicofacial infections and grave in the pulmonary and 
abdominal lesions.” 

Numerous authors'’"'* observed recovery from serious actinomycotic 
infections as a consequence of sulfanilamide therapy. The literature 
now contains many reports of the efficacy of the various other sulfonam- 
ide compounds in abdominal and pulmonary infections. In_ vitro 
studies'® have determined that sulfadiazine is the drug of choice and 
that it has a direct effect upon aerobic and anaerobic species of 
actinomyces. It seems clear that continuous treatment is necessary for 
cure because intermittent therapy and premature omission of drug have 
been followed by death."* 

The following cases are reported to emphasize the necessity for long 
and continuous sulfonamide administration to effect healing and main- 
tain remission of the disease. 

CasE 1 (M. G. H. No. 178903).—A_ single, white, 31-year-old secretary, in 
February, 1937, developed a painful dry cough associated with pain in the lower right 
chest. The cough quickly became productive of one-half cupful of yellowish sputum 
occasionally streaked with blood. 

In February, 1939, she entered the Massachusetts General Hospital for study and 
was discharged with a diagnosis of chronie unilateral bronchitis. There was no 
evidence of tuberculosis. 

The patient re-entered, July, 1959, because of a persistent cough. The discharge 
diagnosis was unclassified lung tumor with collapse of the right upper lobe. 

In September, 1959, she re-entered for study, without new findings and again 
in February, 1940, re-entered with a soft tissue swelling of the right chest wall. 
Sulfur granules were recovered in the sputum. The chest wall abscess was incised 
and curetted. Anaerobic A. bovis were recovered from the pus. Potassium iodide 
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was tried for six weeks without apparent effect. The wound was granulating at the 
time of discharge two weeks after operation. 

September, 1940, the patient re-entered with a draining thoracic sinus and in- 
creased chest pain and cough. Sulfathiazole therapy was started and a blood level 
of 4 to 6 mg. per cent was maintained, After three weeks the patient developed 
sensitivity to sulfathiazole and a change to sulfanilamide was made without difficulty. 
The dosage varied between 4 and 6 Gm. daily. The previous chest wound was 
revised and a paravertebral abscess of the flank was drained and curetted. The 
patient was sufficiently improved three weeks later to warrant discharge home, Four 
grams of sulfanilamide daily were prescribed. 

In December, 1940, the wound had completely healed for the first time. Sulfanil- 
amide was reduced to 2 Gm. daily. 

The thoracie sinus recurred in January, 1941 and sulfanilamide was restored to 4 
Gm. daily, 

March, 1941, all was healed, but sulfanilamide was continued. The patient re- 
turned to work, 

Sulfanilamide was omitted in June, 1941, after nine months of treatment. In 
October, 1942 she had the last regular semiannual checkup (all healed and symptom- 
free), X-ray has shown continual decrease of the size of the pulmonary scar. 

Comment.—A young woman with pulmonary infection due to 4. bovis experienced 
a remission of her disease as a consequence of drainage of external abscesses and 
sulfanilamide therapy for nine months. No recurrence was noted in the following two 
years. 


CASE 2 (M. G. H. No. 816319).—A 46-year-old white faetory worker complained, 
January, 1940, of right flank pain. January, 1941, following a fall, the pain in- 
creased and became constant. Shaking chills were experienced and subsequently 
there was limitation of motion of the right thigh. 

In March, 1941, there was operative drainage of ‘‘appendical abscess’? with a 
persistent fistula and in June, revision of abdominal sinus and persistent fistula. The 
total weight loss was twenty-two pounds. 

The patient entered the Massachusetts General Hospital for first time, August, 
1941. Physical examination revealed a moderately emaciated man with operative 
scars of the right flank and right lower abdomen. An abdominal sinus six inches 
in depth and a flank sinus four inches in depth were noted. Sulfur granules were 
present in the pus, tissue biopsy revealed actinomycosis, and cultures showed an 
anaerobic actinomyces, coagulase positive staphylococci and anaerobic non- 
hemolytic streptococci, 

Aug. 28, 1941, a right flank dissection with excision of diseased tissue was done. 
Sulfadiazine therapy was started in a dosage sufficient to maintain a blood level 
of 8 to 12 mg. per cent (4 to 6 Gm. daily). The patient was febrile for twelve 
weeks. The drug was discontinued after fourteen and one-half weeks of treatment 
and seventeen days after the temperature returned to normal. The patient re- 
mained in the hospital for a period of six weeks after omission of the drug. The 
temperature remained normal and the wound was healed at the time of discharge 
(Feb. 21, 1942). 

The patient re-entered hospital, March 6, 1942, two weeks after discharge, com- 
plaining of recurrent pain in the right flank. X-ray examination showed obliteration 
of psoas shadow and distortion of the ureter on the right side. A small sinus was 
present anteriorly with a scanty purulent discharge vielding only staphylococcus and 
the patient gradually improved during the next eleven weeks. He was discharged 
home on a dosage of 3 Gm, of sulfadiazine daily. 

September, 1942, recurrent sinus was discharging sulfur granules and the patient 
was readmitted to the hospital for flank exploration. A considerable amount of 
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granulation tissue was excised. The wound was closed anteriorly and drained pos- 
teriorly. The patient continued on sulfadiazine, 3 Gm. daily. 

By December, 1942, the wound was entirely healed. Sulfadiazine was reduced to 
2 Gm. daily. 

Two sinuses appeared in the right flank in February, 1948. The patient was placed 
on 4 Gm. of sulfadiazine daily, but was not yet able to resume work after e disability 
period of three years. He was improved, but not cured. 

Comment.—This patient had a true A. bovis infection of the right flank. The 
portal of entry was unknown. The infection was widespread and severe, Complete 
excision of the disease was impossible. Sulfadiazine therapy appeared to aid in the 
control of constitutional symptoms and to accelerate local healing. In spite of two 
years of sulfonamide therapy the patient continued to have local recurrence of the 
disease. 


Case 3 (M. G, H. No. 341910).—A 32-year-old white married carpenter noted, in 
September, 1941, a painful swelling of the left side of the face. Five teeth were 
extracted without relief. The left antrum was explored, in December, and the left 
temporomandibular joint was drained. 

January, 1942, the left cheek was incised. A draining sinus was found. Severe 
chills were experienced on three occasions. 

In February, 1942, the patient entered the Massachusetts General Hospital because 
of persistent draining sinus and increasing pain and swelling of the left side of the 
face. Physical examination revealed extensive inflammatory deformity of the soft 
tissues of the left side of the face and neck. The mandible was not involved. Sulfur 
granules were present in the pus and anaerobic A. bovis and coagulase negative 
staphylococci were cultured. Tissue biopsy showed acute inflammation. The patient 
was started on sulfadiazine and the abscess of the left face was drained at the angle 
of the jaw. Five weeks later the patient was entirely healed and symptomless. He 
was discharged home on 4 Gm. of sulfadiazine daily. 

By September, 1942, there was no evidence of recurrence. Sulfadiazine was 
stopped after seven months of treatment. 

Inflammation and sinuses recurred, November, 1942, ten weeks after the last dose 
of sulfadiazine. Drug therapy was resumed for one month with regression of the 
disease. His condition was apparently quiescent through the month of March, 

Comment.—A cervicofacial infection with 4A. bovis showed an immediate favorable 
response to simple drainage and sulfadiazine therapy. Omission of sulfadiazine after 
seven months was promptly followed by a recurrence of the disease. This recur- 
rence responded to sulfadiazine therapy. 


Case 4 (M. G, H. No. 376717).—A 24-year-old single white garage mechanic had 
had drainage of an appendical abscess at the age of 16. In 1939 he had an ap- 
pendectomy with primary healing of the wound. 

The patient developed, in 1940, a productive cough and the abdominal wound 
reopened and drained pus. He was admitted to tuberculosis sanatorium for treat- 
ment. Thoracentesis and sputum studies were negative for tubercle bacilli on smear 
and in guinea pigs. 

A right thoracic sinus developed in July, 1941, and shortly thereafter multiple 
sinuses appeared over both sides of the thoracie cage. 

The patient was admitted to the Massachusetts General Hospital in September, 
1942, with draining sinuses of both chest walls and a right lower abdominal sinus, 
The diagnosis of abdominal and pulmonary actinomycosis with amyloid disease was 
established. Sulfur granules and anaerobic actinomyces were found. Sulfadiazine 
therapy was instituted and the patient was sufficiently improved in three weeks to 
return to sanatorium care. 
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March, 1943, after five months of treatment, the patient had gained thirty-five 
pounds and was working. The sinuses were healing slowly but there was still some 
purulent discharge containing sulfur granules, 

Comment.—A patient with widespread 4A. bovis infection of the lungs, chest wall, 
and abdomen made a dramatic initial improvement upon sulfadiazine therapy. The 


disease was so widespread that surgical excision was impossible. 


CASE 5 (M. G. H. No. 282458).—-A 33-year-old white housewife had (April, 1942) 
an indolent abscess on the left arm. In June, 1942, there were tenderness and indura- 
tion of the right buttock without history of trauma. 

Excision and successful primary suture of the abscess of the left arm was done 
July, 1942. One week later a fluctuant abscess of the right buttock was drained. 
This failed to heal. 

July 15 to 21, 1942, sulfadiazine therapy with a blood level of 12 mg. per cent 
produced marked improvement of the wound of the buttocks. In October, 1942, there 
was revision of the wound of the buttocks for persistent suppuration. 

November, 1942, the patient first entered Massachusetts General Hospital for 
persistent abscess of the buttock. There were no sulfur granules. Cultures demon- 
strated an abundance of aerobic, nonacid-fast actinomyces and coagulase positive 
Staphylococcus aureus. A biopsy showed abscess formation without evidence of 
specific infection. At operation the abscess cavity was opened widely and found to 
lie superficial to the deep fascia. Dakinization was instituted. 

By Jan. 5, 1945, the wound was granulating and covered with a grayish film from 
which the aerobic actinomyces was recovered. Sulfadiazine was started. During 
the next month the wound improved considerably on the program of local Dakin’s 
irrigation and general sulfadiazine in a dosage of + Gm. daily. The actinomyces 
disappeared. 

The secondary closure of the wound was done Feb. 5, 1943, and Feb. 22, the 
patient was ready for discharge. 

Comment.—An infection of the subcutaneous fat of the buttocks due to an 
aerobic, nonacid-fast actinomyces showed complete remission of the disease only 


after sulfonamide therapy was instituted. 
DISCUSSION 
Sulfonamide therapy has supplemented the surgical management of 


five patients infected with actinomyces. The etiologie agent was an 
anaerobie A. bovis in four patients: one cervicofacial, one pulmonary, 


one pulmonary and abdominal, and one abdominal infection. An aerobie 
nonacid-fast actinomyces was found in another patient with an abseess 
of the buttocks. In every instance clinical improvement was noted with- 
in the first three weeks of sulfonamide treatment. This improvement 
was not maintained unless the sulfonamide was continued for a consider- 
ably longer period of time. Nine months of treatment with 4 Gm. daily 
produced healing for two vears in one patient. Other patients treated 


with smaller doses for equal or longer periods of time showed recurrent 
abscesses and fistulous sinuses, but all patients appear improved. 

It is our impression that the dramatic initial response of these infee- 
tions to sulfonamides is somewhat misleading. The drugs induce a re- 
mission and apparently diminish the intensity of the recurrence but it 
can hardly be claimed that the disease has been completely cured. The 
inference as to the necessity of surgical excision of the infection is clear. 
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Until more effective therapeutic agents are available it is felt that the 
incidence of complete remission will refleet the surgeon’s ability to ex- 
cise all the infected tissue. 


CONCLUSIONS 

1. Sulfonamide therapy in a dosage of 4 Gm. daily over a period ot 
months has induced striking remissions in aerobic and anaerobie 
actinomycotie infections of all clinical types. 

2. The induced remission is characterized by the recurrence of local- 
ized abscesses and fistulous tracts which tend to heal under continued 
drug therapy. 

3. Surgical excision of all the infected tissue is the most effective treat- 
ment of the disease. 

4. Sulfonamide therapy is a valuable adjuvant te the surgical manage- 
ment of actinomycotie infections. 
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SOLITARY EOSINOPHILIC GRANULOMA 
REPORT OF A CASE 


GRAHAM A. KERNWEIN, M.D., AND FRANK B. QUEEN, M.D., Cuicaco, ILL. 
(From the Department of Bone and Joint Surgery, Northwestern University, and 
Passavant Memorial Hospital) 


eosinophilic granuloma is an uncommon benign destruec- 
tive bone lesion of which only nineteen cases were reported in 
the medical literature. Although the lesion presents a distinet micro- 
scopic pathologie picture, the pathogenesis has not been established. 
Significant clinical data from the various cases are presented in 
Table I. 

Clinical data are meager. The reports, however, demonstrate the 
condition to be most prevalent in the adolescent and young adult male. 
The presenting complaint was swelling, pain, or both. The lesions were 
solitary and twelve of the nineteen cases preferred the skull or ribs. 
Treatment consisted of surgery, alone or combined with roentgen 
therapy, but as none of the patients succumbed to the disease the x-ray 
therapy was probably of no benefit. In this report the lesion, treated 


by partial ostectomy and curettage, healed promptly. The patient, 
twenty-eight months later, was alive and well. 


F, W., a white male, 20 years of age, while lifting a heavy sack, was seized 
with severe pain in his right groin. Examination revealed no cause for the pain. 
Intermittently, for about three weeks, he suffered with quadriceps muscle spasm. 
ain in the hip gradually increased in duration and severity so that after two 
months it kept him awake at night. He also lost twenty-five pounds in weight. 
His temperature was normal. 

Physical examination revealed a tall, muscular, white male without significant 
findings, but who looked ill. 

Laboratory findings: Blood—R.B.C., 5,150,000; Hb., 15 Gm.; W.B.C., 7,650. Dif- 
ferential count: polymorphonuclear neutrophiles, 68; eosinophiles, 5; baso- 
philes, 1; lymphocytes, 16; monocytes, 10. Caleium, 11.1 mg.; phosphorus, 
3.22 mg. 

Urine—Specifie gravity, 1.020; albumin, negative; sugar, negative; leucocytes, oc- 

casional; and epithelium, ++. 

Roentgenologie studies of the pelvis and left hip showed an irregular region 
of decreased density at the upper end of the femur, mesial and inferior to the 
lesser trochanter (Fig. 1). Films of the leg in internal rotation revealed the 
shadow of a thin strip of periosteal new bone (Fig. 2). No other lesions were found 
in studies of the chest and remainder of the skeleton. 

One week after hospitalization, the upper end of the femur was exposed through 
a lateral incision. Grossly the bone appeared normal. A window was cut in the 
cortex and the underlying pink-gray, succulent marrow removed for biopsy. A 
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TABLE I 


DURATION 


LOSS 
30NE -RESENTING |TEMPER- TREAT- 
INVOLVED | SYMP- COMPLAINT | ATURE]. MENT 
WEIGHT 
TOMS 
Bass! M. 4 {skull 5 wk.  |swelling, no no 
pain, no in- 
flammation 
M. | 12 |rib pain in chest}100.5 no 
Finzi2 M. | 15 {frontal 
11 {skull 


Hatcher3 F. S |humerus 2 mo. 
2 |distal 1 mo. 
radius 


Kernwein M. | 20 jupper 2 mo. {severe pain 98.6  |25 lbs. [complete 
and Queen left local 
femur moval 


Lichtenstein} F. 4 jupper 2 wk. {swelling and] 99.0 to surgery 
and Jaffe left pain 100.6 and x- 

femur ray 
Mallory5 M. | 24 |rib 2 yr. |pain in back 


Mignoné M. | 12 |frontal 


M. | 11 |rib 2 mo, [pain 101.0 surgery 
x-ray 
Otani and] F. 7 |scapula 2 wk. [pain 99.2 to surgery 
Ehrlich? 100.6 x-ray 
F. | 15 rib several {swelling surgery 
wk. x-ray 
35 
skull 
sternum 


mastoid 


Schairers M. 9 |parietal 
M. | 10 |parietal 


diagnosis of solitary eosinophilic granuloma was made. One week later the wound 
was reopened and marrow from the upper third of the femur removed. The wound 
healed by primary intention and the postoperative course was uneventful. 

The pain was relieved immediately. When he returned to work three months 
later, the patient had gained twenty-two pounds in weight and there was definite 
healing of the bone lesion (Fig. 3). Twenty-eight months later he was well and 
the operative defect in the femur was largely replaced with new bone (Fig. 4). 

Microscopic examination of the tissues removed and stained with hematoxylin 
and eosin revealed that most of the cancellous bony trabeculae had been destroyed. 
The marrow cavity was filled with a compact fibrous type of granulation tissue; 
disseminated throughout were isolated well-encapsulated granulomas (Fig. 5). Myr- 
iads of eosinophilic polymorponuclear leucocytes arranged in sheets and cords 
with very little supporting stroma composed the most conspicuous feature of these 
granulomas. Interspersed throughout were numerous large polygonal cells with 
abundant pale cytoplasm and poorly outlined cell membrane (Fig. 6). They con- 
tained large oval or kidney-shaped nuclei with occasional mitotic figures. In 
older lesions many of the cells were fused to form multinucleated giant cells. 
Phagocytized eosinophilic leucocytes were present in some; in others the cytoplasm 
appeared vacuolated (Fig. 7). Although most of the bony trabeculae had been de- 
stroyed, some newly formed bone was present on the surface of the few remaining 
spicules. There were no areas of necrosis. 
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In differentiating this condition from other granulomas, the pha- 
goeytie properties of the giant cells are perhaps the most significant 
and salient feature. Necrosis is absent and the giant cells are not of 


OY 


Fig. 5.—The granuloma (A) is surrounded by a compact type of fibrous tissue (B) 
in the meshes of which lie isolated spicules of bone (C). The closely packed 
eosinophiles comprise the dark-staining portions of the granuloma; the lighter 
regions are made up mostly of large pale-staining mononuclear cells (x65). 

Fig. 6.—The clusters of small dark cells seen in region (A) are eosinophilic 
granulocytes. Interspersed among the eosinophiles as in region (B) there are clusters 
of large pale cells with poorly outlined cell membranes and huge oval or kidney- 


shaped nuclei (310). 


Fig. 7.—A region of the granuloma containing numerous multinucleated giant 
cells (A) formed by the fusion of the endothelial cells seen in (B) of Fig. 6. Some 
of the multinucleated giant cells (B) are phagocytic. The clusters of small dark 
cells seen in region (C) are polymorphonuclear leucocytes (310). 
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the typical Langhans type. Therefore, tuberculosis is ruled out and 
the postoperative course does not resemble that of tuberculosis of the 
bone. Eosinophiles would be an extraordinary finding in syphilis. 
Bacillus melitensis infection is not ruled out histologically; clinically, 
however, the patient had no fever, weight loss occurred, lassitude dis- 
appeared following the operation, and the opsonocytophagic index, 
skin and agglutination tests were negative. The condition could be 
mistaken for Hodgkin’s disease but against this are the phagocytic 
properties of the giant cells, the absence of involvement of the lymphatic 
system, and recovery with operation. The condition is incompatible 
with Schiiller-Christian’s disease clinically because of the single lesions 
and the universally favorable course. 
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A STUDY OF THE PHYSICAL FACTORS CONCERNED IN 
INFLAMMATION 


THe FIxation or BacTrerRtA IN INFLAMED TISSUES* 
Carrot. J. M.D., Pu.D., ATLANTA, Ga, 
INTRODUCTION 


HATEVER physical factors appear to function in the inflamma- 

tory process, it appears that the development of immunity in an 
individual is, to a large extent, inherent in the cellular morphology it- 
self. Nor ean all the events in the inflammatory process be explained 
by the tendency of microorganisms to disseminate from an original focus 
of infection. However, no consideration of inflammation is complete 
unless the constitution of the tissues themselves is analyzed—a constitu- 
tion built of the loeal reticulum and embodying those characteristics 
peculiar to cells: phagocytosis and antibody formation. Hand in hand 
with the establishment and increase in local inflammation there is a 
stimulation of new cellular activity called resistance, and it is this very 
resistance which is responsible for the enmeshing of colloidal particles 
and bacteria introduced locally or generally. 

Fixation of Dyes and Bacteria—It has long been known that if a 
part of an animal is injured, as by previous heating or injection of an 
irritant, subsequent intravenous injection of bacteria or colloidal dye 
will result in the latter’s coneentration in the inflamed area (Charrin;°® 
Chesney, Turner, and Halley;'® Eckstein and von Mollendorff;' Lurie;*° 
Ramsdell ;** Rich;*° Menkin;?°> Bowman, Winternitz, and 
Evans;® Lewis;'®? MaeCurdy and Evans;?! MeClellan and Goodpasture 
MeJunkin;?* Okuneff;*°) Quednau;** Rous, Gilding, and Smith;** 
Schmidt;*! Seyderhelm and Lampe;* Shmidzu;**  Siengalewiez;** 
Winternitz and Hirsehfelder®). 

This phenomenon has been widely and thoroughly studied. If a 
filtrate of Bacillus typhosus is injected into a rabbit’s skin, followed 
later by an intravenous injection of any bacterial filtrate, a local necrosis 
at the previous injection site occurs (Schwartzman**). In essence, 
there is a hyperimmunity at the previous injection site which is non- 
specifie (Calmette and Guerin;’ Auer;* Bordet;? Cannon and Pacheco;* 
Falchetti and Carlinfanti;'? Fox;'® Freund;'* Frisch;' Gerber ;"® 
Miller:2° Moritz;27 Noetzel;2° Rivers and Tillett;** Ruffer;*® Sager and 
Michel;*° Seegal and Seegal;** Sickles;** Wadsworth;°® and Willis’’). 

The localization is due to phagocytosis of the intravenously injected 
material or only absorption by the local histiocytes. Overloading the 

*Section of a thesis submitted to the Graduate Faculty of the University of Minne- 
sota, Minneapolis, in partial fulfillment of the requirements for the degree of Doctor 
of Philosophy in Surgery. 
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organism with intravenous dye may so involve the reticulo-endothelium 
that a so-called reticulo-endothelial blockade may result, allowing sub- 
sequent infection to progress unchecked (Adler and Singer;! Anitsch- 
kow;? Bickhardt;* Goldmann;'* Higgins and Murphy;'* Manwaring 
and Fritschen Nissen;?5 Petroff;°? Schulemann;*? and Stilwell*®). 

Statement of the Problem.—lIf there is a mechanical isolation of or- 
ganisms by inflamed tissues, as Menkin has demonstrated, the isolation 
should be capable of demonstration by culture of inflamed and non- 
inflamed areas in the same animal after intravenous inoculation. — It 
was proposed to study this phenomenon and the fixation of intrave- 
nously injected dyes. 


METHODS AND EXPERIMENTS 


Firation in Traumatized Arcas.-— 

Localization of dyes: In each of two rabbits, 0.2 ¢.¢. of croton oil was 
injected subcutaneously in each ear. Twenty-four hours later, in one 
animal, multiple circumferential injections of 2 per cent aqueous trypan 
blue were made around the lesion in the left ear, and 0.1 ¢.c. of trypan 
blue injected directly into the lesion in the right ear. In the second 
animal, India ink was used in the same manner as was trypan blue. 

Another rabbit was etherized and a hind extremity immersed in 
water at 60° C. for one minute. The following day 5 ¢.c. of 2 per cent 
trypan red solution were injected into the inflamed area. Heart serum 
samples were examined for dye at 0, 1, 2, 3, 4, and 6 hours. <A control 
animal (uninflamed) received a similar subcutaneous injection and was 
similarly studied. The urine from each animal was also inspected for 
the presence of trypan red. 

In another rabbit with a leg inflamed by heat as above, 5 ¢.c. of 1 
per cent indigo carmine were injected into the burned area. Heart 
serum samples taken at 0, 1, 2, 3, 4, and 6 hours and urine samples were 
examined for dye. 

In another series of animals, the fixation by inflamed areas of trypan 
blue injected intravenously was studied. The right hind extremity of 
an etherized 250 Gm. rat was heated in water at 60° C. for one minute. 
Four hours later, 0.5 ¢.¢. of 2 per cent aqueous trypan blue solution was 
injected into the heart. Twenty-four hours after the burn, both hind 
extremities were compared for coloration. 

In a rabbit, the right ear and right leg subcutaneous tissues were 
injected with 0.2 ¢.¢. of croton oil. Four hours later, 4 ¢.c. of 2 per cent 
aqueous trypan blue were injected into an ear vein. The animal was 
sacrificed 24 hours later, and the inflamed members compared with the 
control sides. In addition, the volumes of the ears and legs were deter- 
mined by the water displacement method. 

In each of two other rabbits, inflammation of an ear and leg was 
induced by heating at 60° C. for one minute followed by intravenous 
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injection of 4 ¢.c. of 2 per cent aqueous trypan blue solution 4 hours 
later. Both animals were sacrificed 24 hours later, and the inflamed 
members compared with the other side. In one animal, volumes of the 
burned and normal members were determined. In the other animal, 
edema fluid protein, blood plasma protein, and tissue pressure were 
determined. 

Localization of bacteria: Pawlowsky*! found that after subeutaneous 
injection, bacteria may be found in the blood in 15 minutes and in the 
internal organs in 30 minutes. He used Staphylococcus aureus and 
Staph. citreus, B. pyocyaneus, and the Staph. pyogenes. If he injected 
the organisms intravenously after fractures, he found the bacteria local- 
ized in the fracture sites. 

In this series of experiments it was determined to study the localiza- 
tion of intravenously injected bacteria in previously inflamed areas. In 
general, in a series of 102 rabbits, one leg of each was burned under 
ether anesthesia, and the following day a culture of bacteria was injected 
into an ear vein. Blood cultures were made immediately after the injee- 
tion and at the time of sacrifice. When the animals were sacrificed, 
cultures were also made of the edema fluid and subcutaneous tissues 
of the burned side, the subcutaneous tissue of the nonburned extremity 
and of the spleen (and, occasionally, liver). 

The organisms used for these experiments were: Streptococcus viri- 
dans, 33 rabbits; Str. hemolyticus, 16 rabbits; Pnewmococcus, type T, 
14 rabbits; Staph. aureus, 16 rabbits; B. pyocyaneus, 8 rabbits; B. 
prodigiosus, 7 rabbits; and B. colt, 8 rabbits. 

Trauma was produced by heat in every experiment except one. In 
this exceptional experiment, it was done by subcutaneous injection of a 
50-50 mixture of aleohol-acetone. For each experiment (one organism 
being used in each experiment) 7 rabbits were usually used. In each 
animal, one lower extremity was depilated with barium sulfide, the ani- 
mal anesthetized with ether, and the depilated extremity immersed in 
water at 60° C. for one minute. 


The following day, 0.5 to 1.0 ¢.¢. of a broth suspension of the organism 
(the bacterial count having been made previously) was injected into an 
ear vein using a tuberculin syringe fitted with a No. 25 gauge hypo- 
dermie needle. One uninflamed extremity was present in each animal. 
The anterior chest wall having been depilated just before injection, two 
minutes after the injection a heart blood culture was made to verify the 
presence of bacteria in the circulating blood. 


One rabbit was then sacrificed by a blow over the occiput (ether being 
avoided because of its intravital bacteriostatic action) usually at the 
end of 5 minutes, 15 minutes, 30 minutes, 1 hour, 2 hours, and 3 hours. 
Immediately after sacrifice, the abdominal skin was reflected and the 
superficial muscles iodized by pouring full strength tincture of iodine 
over the area. The abdomen was slit open through a long incision with 
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sterile instruments, the same instruments being used to hold the spleen 
out of the wound and the intestine to one side; then with a sterile 
syringe and needle, inferior vena cava blood was aspirated for culture, 
following which a piece of the spleen or liver was resected for culture. 
Inferior vena cava blood was taken instead of performing a second 
cardiac aspiration in order to avoid contamination of the second culture 
by bacteria present along the first needle tract in the pectoral muscles. 

The nontraumatized extremity was then depilated with barium sulfide, 
washed, flushed with alcohol, followed by 0.9 per cent sodium chloride 
solution, and a sample of subcutaneous tissue excised for culture as a 
control. The burned side was gently cleaned with water, flushed with 
70 per cent alcohol, and a sterile 0.9 per cent sodium chloride solution, 
following which a sample of the subcutaneous tissue was excised with 
sterile instruments for culture. In some cases, edema fluid was aspirated 
first with a tuberculin syringe and hypodermic needle and cultured. In 
other cases, the edema fluid which welled up into the incision was as- 
pirated with a sterile pipette and cultured. All cultures were made in 
blood agar (rabbit blood) in Petri dishes at 38° CC. In several animals, 
pieces of the liver and spleen and bits of the inflamed subcutaneous 
tissue were sectioned and photomicrographs made. 

RESULTS 

Trypan blue and India ink injected into inflammatory lesions tend 
to stay in those areas. If injected into the peripheral normal tissue, 
diffusion does not take place readily into the lesion (Table I, A). 
Trypan red and indigo carmine readily diffuse out of inflammatory 
sites and are found in the blood and urine (Table I, B). 

TABLE I 


PERMEABILITY OF INFLAMMATORY SITES TO DYES INJECTED LOCALLY IN RABBITS 


DYE INJECTED INTO LESION INJECTED AROUND LESION 
A. Croton oil inflammation: 
Trypan blue not diffused not diffused 
India ink not diffused diffused into lesion 
APPEARANCE IN URINE APPEARANCE IN BLOOD 
B. Heat inflammation: 
Control (not inflamed) trace heavy 
Trypan red into burned none heavy 
area (also heavy at injection site) 
Indigo carmine heavy none 
(also fairly heavy at injection 
site) 


If trypan blue is injected directly into the circulation, it is retained 
by inflamed tissues, which become colored with the dye (Table II). 

Since extreme difficulty was encountered in aspirating enough cardiac 
blood for culture, rats were not used, rabbits being employed instead. 
Aspiration of edema fluid for culture was found to compare favorably 
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TABLE II 


FIXATION BY INFLAMMATORY SITES OF INTRAVENOUSLY INJECTED TRYPAN BLUE 


oF CONTROI BURNED CONTROI BURNED 
s LEG LEG EAR EAR 
TION 
Rat heat unstained blue a — 
Rabbit croton oil unstained blue unstained blue 


(Volume increase of ear: 10 @.e. 
Volume increase of leg: 10 c.c.) 
Rabbit heat unstained blue unstained blue 
(Volume increase of ear: 20 ©.e. 
Volume increase of leg: 70 ¢.e.) 
Rabbit heat unstained blue unstained blue 
(Control plasma proteins: 4.5% 
Edema fluid proteins: 2.5% 
(Subcutaneous tissue tension control: 2 mm. Hg 


Subcutaneous tissue tension, burned: 34 mm. Hg) 


with excision of tissues. Culture of the tissue itself may be positive 
where corresponding edema fluid is negative in the case of minimal 
infection. All cultures were usually counted in 48 hours, when the 
number of colonies appeared to reach a maximum. 

Generally, intravenously introduced organisms, provided that the in- 
jected number is not overwhelming, are rapidly cleared from the blood, 
the blood cultures becoming negative within 15 minutes after the injee- 
tion. At the same time, the reticulo-endothelial structures( spleen and 
liver) take up the organisms. The sterile blood apparently becomes 
re-inoculated after a variable time (usually after 2 hours) unless the 
injected dose of bacteria is small. Thus, in Table III, C, it can be seen 
that blood cultures after intravenous injection of pneumococci are posi- 
tive within the first few minutes, but are negative from then to 3 hours. 
After that, organisms are constantly found in the blood, at least up to 
5 days, when the experiment was discontinued. 

Virulent organisms such as Str. hemolyticus are difficult to clear 
from the blood, but if the virulence is reduced by repeated subculture 
(Table I1I, B), the blood can be cleared rapidly, even when a greater 
number of organisms is intravenously injected. 

Contamination in these experiments is invited by the nature of the 
trauma, air bacteria being the most common contaminants. B. coli is a 
frequent offender, and its presence in the burned tissues of uninjected 
‘abbits testifies as to its prolifie nature. 

As demonstrated in previous experiments with intravenously injected 
trypan blue, intravenously injected bacteria have as great a predilection 
for traumatized areas as for reticulo-endothelium. Organisms are read- 
ily cultured from the traumatized subcutaneous tissues, while the con- 
trol normal subcutaneous tissues of the same injected rabbits show no 
erowth of the injected organism on culture (Table IIT). 


DISCUSSION 


The Local Defense Reaction.—Slowly spreading bacteria in tissues are 
probably arrested by local blockade or bacteriolysis. Inflammation stim- 
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TABLE ITI 


LOCALIZATION OF INTRAVENOUSLY INJECTED BACTERIA IN PREVIOUSLY TRAUMATIZED 


AREAS IN RABBITS; RESUL 


TRAUMATIZED AREAS 


TS OF CULTURES OF BLOoop, TRAUMATIZED AND NON- 
(SUBCUTANEOUS TISSUES), LIVER, AND SPLEEN 


TIME OF OBSERVATION 


NO. INJECTED TISSUE 
A, Str. viridans: 

46,000,000 2min. Smin. 15 min. 30min. 1 hr. 2 hr. 4hr. 
inflamed 0 0 0 0 0) 0 innum 
normal 0 0 0 0 0 
liver innum 9S 348 165 67 524 sais 
spleen = innum = 1542 16 10 98 29 
blood innum 1520 1) 0 0 0 0 
4,500,000,000 2min. 6min. 9min. 15 min. 20 min. 40 min. 1hr. 
inflamed = 0) innum 92 0 innum innum 
normal 0 0 0 0 
liver innum innum innum innum innum innum 
spleen aise innum innum innum 2056 innum innum 
blood innum innum innum 194 innum 1005 120 

80,000,000 2 min. 5 min. 15 min.30 min. 45 min. 2 hr, 
inflamed ee 276 ee 140 0 65 205 450 
normal 0 0 0 0 0 0 

spleen Se 0 0 0 0 0) 0 innum 
blood innum innum 0 0 0 0 0 0 
edema fluid —_ 244 Ses 0 21 43 290 98 


B. Str. hemolyticus: 


77,000,000 2min. Smin. 15min. 30min. 1 hr. 2hr. 3 hr. 
inflamed innum innum innum innum innum innum 
normal ae 2 0 0 0 0 109 
spleen =n 5 10 0 23 5 23 
edema fluid —_ innum innum innum innum innum = innum 
blood 658 198 
978 36 
9 15 
320 0 
35 24 
25 228 
360,000,000 
inflamed innum innum innum 169 innum 
normal io 0 0 0 0 0 0 
spleen 83 imnum innum 3 0 
edema fluid —_ 235 innum innum = innum 0 innum 
normal fluid__ 0 0 0 0 0 0 
blood innum 73 0) 0 0 0 0 
C. Pneumococeus, Type I: 
46,000,000 2min. Smin. 16min. 30min. 1 hr. 2hr. 3 hr 
inflamed = 0 0 () 0 as i 
normal 0 (0) 0 0 
liver 50 11] 5 0 innum 
spleen 4 60 0 innum 
edema fluid —_ 0 0 0 0 
blood innum 682 0 0) 0 ee innum 
60,000,000 2min. Iday 2days 3days 4days 5 days 
inflamed = innum innum innum 18 rs 
normal 12 0 0 0 0 0 
spleen ie innum innum 62 3 0 
edema fluid innum innum innum innum 
blood innum innum innum innum innum 14 


Innum = innumerable. 
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TABLE III—ContT’p 


NO. INJECTED TISSUE TIME OF OBSERVATION 


D. Staph. Aureus: 
— 2min. 5min. 15 min. 30min. Ihr. 2 hr. 3 hr. 
intlamed = innum 14 innum innum 


normal 0 
spleen ae 4; 145 
edema fluid —_ 158 
blood innum ss: 


B. Pyocyaneus: 
50,000,000 


intlamed innum 3 innum innum 
normal fee 0 0 0 
edema fluid innum 36 innum innum 
spleen 16 : 
blood innum 

F. B. Prodigiosus: 


120,000,000 


inflamed 
normal 
edema fluid 
spleen 
blood innum 


50,000,000 


inflamed innum 15 innum 235 
normal 0 0 () () 
edema fluid innum = 123 innum innum 
spleen 0 7 4 2 
blood 24 


G. B. Coli: 
45,000,000 


inflamed 35 82 50 innum 
normal 0 

normal fluid 0 
edema fluid —_ ries 
spleen ) 0) 
blood innum 52 0 0 0 
388 0 


ulates the normal reticulum to phagie activity, the reticular cells be- 
coming quite like reticulo-endothelium, engulfing intravenously intro- 
duced dyes and bacteria. In addition, there takes place a sort of valve- 
like action in the inflamed edematous tissues; particles are admitted but 
not so readily released. Bacteria or colloidal dyes can enter the area by 
way of the damaged capillaries, but become mechanically enmeshed by 
the fibrin of the edematous tissues and the coagulated matrix. Menkin 
has shown that there is a block to the lymphatics which prevents exit 
through these channels. In our photomicrographs, the organisms could 
be seen in the reticulo-endothelial cells of the liver and spleen and in 
the large reticular cells of the inflamed areas. 
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CONCLUSIONS 


1. Lymph flow is restricted through an inflamed area as though a 
mechanical block to the current exists. Dyes injected into the site have 
difficulty in diffusing out; dyes injected into the adjacent normal tissue 
have difficulty diffusing in. Some diffusible dyes (trypan red and indigo 
carmine) diffuse readily. 

2. Inflammation stimulates the local reticulum so that intravenously 
injected dye or bacteria are fixed in the inflamed area. The blood is 
cleared of cireulating organisms in 15 minutes, the reticulo-endothelium 
(liver and spleen) being loaded with them. Apparently, the reticulo- 
endothelium acts as a safety valve, but growth of organisms in these 
tissues within a few hours becomes too great for further retention, and 
the bacteria are permitted to overflow into the general circulation. 
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UNUSUAL INTRA-ABDOMINAL FOREIGN BODY 


Herbert T. M.D., F.A.C.S., Brookiyn, N. Y. 


‘ihignsemneel and Crossen' in their volume, Foreign Bodies Left in the 
Abdomen, cited a case reported by V. J. Schwartz? where a clinical 
thermometer was removed from the esophagus by esophagoscopy, also a 
case reported by G. K. Nutting,’ who removed a swallowed clinical 
thermometer by milking it from the cecum into the appendix and then 
removing the appendix. 

So far as I can ascertain there are no reports of a thermometer having 
been removed from the abdominal ¢avity. 


CASE REPORT 


A boy, aged 12 years, was admitted Dee. 8, 1941. His chief complaint was 
abdominal pain for three weeks. It started with sharp, sticking pain in the mid- 
epigastrium, which would come and go, and sometimes radiated to the right shoulder ; 
there was also burning on urination, but no frequency. The family doctor had found 
pus in urine one week prior to admission. Durmg this week the patient vomited 
twice and had a chilly sensation. The mother stated that the boy had a_ poor 
appetite, was losing weight and getting pale. 

-ast history revealed poliomyelitis at 9 years of age, with no residual paralysis; 
he also had bilateral running ears at 10 years of age and was hospitalized at this 
time for ten days. All systems were essentially negative except burning on urination 
for three weeks prior to admission. 

Social history showed the patient to be one of four children, the mother divorced. 
Diet was stated to be adequate. 

Examination.—Twelve-year-old boy, anemic looking, not acutely ill, old 
healed perforated left drum. Neck, firm enlarged cervical nodes on left; chest, 
clear; abdomen, flat, slight tenderness in right lower quadrant; no masses, 
hernias, or palpable organs. Genitalia, normal male; rectal, negative; reflexes 
negative, no weakness or deformities; Wassermann, negative. Blood chemistry: 
Sugar, 93.0; urea nitrogen, 21.0; uric acid, 2.5. Complete blood count: Hemoglobin, 
63 per cent; red cells, 4,000,000; white cells, 10,750; neutrophiles, 52; monocytes, 6; 
lymphocytes, 41; eosinophiles, 1; and anisocytosis, 2 plus. Urinalysis: — 1,028, 
alkaline; sugar, negative; albumin, negative. Microscopic, many sulfathiazole 
crystals. X-ray: On Dee. 15, 1941, an intravenous pyelogram was made. <A foreign 
body, an unbroken rectal thermometer measuring about 11 ¢m., was noted in the 
ascending colon, occupying the entire length of the ascending colon. Dee. 16, 1941, 
examination by means of barium enema showed the foreign body to be definitely 
outside of the colon lying in oblique position from behind, forward at an angle of 
about 30 degrees to the longitudinal axis of the lumbar spine, probably intra- 


peritoneal. 
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The patient was accepted on surgery from genitourinary service on Dee, 15, 1941. 
On Dee. 17, 1941, under open-drop ether anesthesia, the abdomen was opened by a 
right pararectus incision 4+ em. below the level of the umbilicus. 

Findings.—Foreign body (rectal thermometer reading 97.4° F.) was located in the 
right lumbar gutter at, and immediately above, the plane of the umbilicus; the 
long axis of the thermometer was lying in the anteroposterior plane with the 
mercury bulb posterior and immediately adjacent to the posterolateral aspect of the 
ascending colon. The thermometer was definitely intraperitoneal although the bulb 
may have been retroperitoneal, inasmuch as that part was not visualized. The 
appendix was located lying free and containing a few small fecaliths, and was re- 
moved, The thermometer was removed by blunt and sharp dissection. 

Pathology. 

Sinus Tract: Macroscopic: Membranous fragment of tissue measuring 3 em. ; 
surface was smooth, glistening, and yellow in color, outer surface was hemorrhagic, 


one portion felt firm and calcified. 


B. 


Fig. 1.—Roentgenogram showing clinical thermometer. A, Scout film; B, barium film 
indicating thermometer outside of confines of colon. 


Microscopic of Membrane.—Microscopic examination showed concentrate layers of 
dense, partly hyalinized fibrous connective tissue devoid of lining. Portions of the 
wall were infiltrated with round cells, other portions contained deposits of calcium 
crystals, while others show the presence of ossitications, 

Pathologic Diagnosis.—1. Calcification and ossification of fibrous membrane. 
2. Fibrosis of appendix. 

The patient had an uneventful convalescence, and was discharged on the tenth 
postoperative day. 

SUMMARY 


1. A case is reported in which the patient had a rectal thermometer in 
the abdominal cavity. 
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2. The thermometer had probably been in the abdominal cavity for 
two years. 

3. There was nothing in the patient’s history to indicate a perforation 
of the bowel. 
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TRAUMATIC RUPTURE OF THE SPLEEN WITH DELAYED 
HEMORRHAGE 


WITH REFERENCE TO THE CONDITION AS A COMPLICATION OF RIB 
FRActTUuRES; Report or Two 


Richey L. Wauau, M.D., F.A.C.S., ann A. Prior, M.D., 
Boston, Mass. 
(From the Surgical Service, U. S. Morine Hospital, Boston) 


ELAYED hemorrhage is an unusual and an extremely dangerous 

complication of splenic injury. Until recently there has been 
relatively little literature on the subject and apparently it is not gen- 
erally realized that splenic rupture may be associated with fractures 
of the ribs on the left side. 

Much of our present better understanding of the subject is due to 
the contribution of MeIndoe** who, in 1932, collected and reviewed 
forty-six cases of secondary hemorrhage following injury to the spleen. 
Of these forty-six cases with delayed hemorrhage, there were ten cases 
(22 per cent) associated with fracture of the ribs, which, like other 
associated conditions, often completely masked the underlying splenic 
injury. Wright and Prigot,‘? in their very excellent paper on the sub- 
ject, give credit to Chalier,® in 1927, as the first to report the oecur- 
rence of traumatic rupture of the spleen as a complication of rib frac- 
ture. Chalier in his article, however, refers to two other cases previ- 
ously reported, one by Pierre Duval and the other by Guibe. It was the 
opinion of Chalier that traumatie rupture of the spleen could oceur only 
with fracture of the ribs but that the latter usually was unrecognized. 

In this connection there should be noted Hinton and Steiner’s*' series 
of 279 cases of fractures of the ribs serious enough to warrant hospitali- 
zation, of which twenty-nine (10.4 per cent) resulted fatally. Of these 
279 patients with fractures of ribs, there were two with rupture of the 
spleen. Furthermore, both of these cases by slowly progressing primary 
hemorrhage terminated in death, one on the second and the other on the 
sixth day. According to MeIndoe,** the syndrome of delayed hemor- 
rhage following splenic rupture is definite and should include only those 
cases in which the primary rupture is followed by complete, or almost 
complete, hemostasis for a latent period of more than forty-eight hours 
and then a delayed hemorrhage of dramatic onset and fulminating char- 
acter. MeIndoe also states that patients should not be included in this 
category who gradually sink under the influence of a slowly progressing 
splenic hemorrhage, even though the duration of symptoms is more than 
forty-eight hours. 
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In a rather critical review of cases published in the American and 
English literature since McIndoe’s report, we have found twenty-two 
cases (see Table 1) that fulfill his criteria. This brings the total of re- 
ported cases of delayed hemorrhage to sixty-eight. We wish, in this 
communication, to report two additional cases both of which were com- 
plicated by rib fractures on the left side. These two cases bring up the 
total reported cases of splenic rupture with delaved hemorrhage to 
seventy, with the total complicating fractures of the ribs to eighteen 
(26 per cent) (see Table I). 


TABLE I 


NUMBER OF REPORTED CASES OF TRAUMATIC RUPTURE OF SPLEEN WITH DELAYED 
HEMORRHAGE, LATENT PERIOD, AND NUMBER OF CASES ASSOCIATED RIB FRACTURE 


NUMBER 
YEAR AUTHOR NUMBER OF LATENT PERIOD ASSOCIATED 
CASES WITH RIB 

FRACTURES 

1932. MeIndoe (45 cases col- ‘*48 hr. to 6 mo. 10 
lected and 1 of own) 46 average 8 to 14 days’’ 

1933 Wells 

1984 Dodd 

1935 Bronaugh 

1935 Gardiner 

1935 Hunter 

1986 Lovatt-Wenger 

1937 Bonfield 

1937 Ghey 

1988 Guy 

1939 Webb 

1939 Wright and Prigot 

1940 Foster and Prey 

1940 Puestow 

1940 Steenrod 

1940 Fey and Turow 

1941 Deaver 

1941 Rousselot and Ilyne 

1942. Harkins 

1942 Lommen 

1942. Waugh and Prior ; ; (2) 6 days 

Total 


0 
} days; (2) 7 days 0 
0 
days 0) 
) days 0 
days 
days 
days 
1) 10 days; (2) 15 days 
4 days 
(1) 14 days; (2) 21 days 
6 days 
3 days 
14 days 
9 days 
days 


CASE 1.—W. H., white, aged 32 years, was admitted to the hospital* 2:00 P. M. 
on April 4, 1957. He complained of pain in his left chest accentuated by deep 
breathing. The history was that at about 10:00 Pp. mM. April 8, 1937, while 
walking across a street, he had been ‘* knocked unconscious for about ten minutes’? 
when struck on his left side by an automobile. He had been ambulant, but the 
pain in the left chest had been constant since the injury. There was no hemoptysis 
and no dyspnea, The history otherwise contained nothing of importance. 

Physical examination at the time of admission to the hospital showed the 
patient to be ambulant, fairly well nourished, and not acutely ill. He had a 
temperature of 99.8° F., a pulse rate of SO, and a respiratory rate of 20. There 
was a superficial laceration over the right temporal region. In the region of the 
eighth to twelfth ribs, left, posterior axillary line, there was a soft mass about 
four inches in diameter. This mass was tender and gave a crackling sensation 
upon palpation. The crackling sensation also extended over the entire left chest 


and was indicative of subcutaneous emphysema. The chest findings were those 


*Treated by one of us (R.L.W.) at the U. S. Marine Hospital, New Orleans, La. 
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of a left pneumothorax. The abdominal examination revealed no areas of tender- 
ness and no masses were palpated. Urine examination was reported as containing 
sugar and numerous fine granular and hyaline casts. The blood Wassermann was 
negative. 

Roentgen examination of the chest showed fractures of the tenth, eleventh, and 
twelfth ribs, left, at the posterior axillary line. 

The diagnoses were multiple fractures of the ribs, left and subcutaneous em- 
physema. The treatment was chest strapping and bed rest. 


For the following two days he continued to complain of severe pain in his 


left chest. The subeutaneous emphysema, although not marked, was noted to be 
present over the entire left side extending from the left occipital region down to 
the left iliac crest. During this time he had several small hemoptyses. On the third 
day the emphysema began to lessen and it was barely noticeable by the fifth day. 
However, at times he complained of slight faintness with nausea and he vomited 
on several occasions. Also, the sputum became more productive and was frankly 
purulent and bloody. The abdomen remained soft and no distension was noted. 
Roentgenograms of the chest were repeated and showed partial obliteration of 
the left costophrenic angle with findings suggestive of slight degree of hemo- 
pneumothorax. The patient, although showing general improvement, was kept 
in bed during this period. However, during the evening of April 8, 1987 (fifth 
day), he got out of bed and went to the bathroom, where he collapsed. The 
patient was immediately returned to bed and except for moderate pallor did not 
show any apparent ill effects of the episode. The blood count, however, showed 
red cells 2,350,000 and hemoglobin 50 per cent, and internal hemorrhage was 
suspected. 

The next day (the sixth day after injury) the patient, although stating that 
he felt better, showed a marked pallor. Now the abdomen was moderately dis- 
tended and tympanitie with definite tenderness in the left upper quadrant. The 
temperature was 99.2° F., the pulse rate 122, and the respiratory rate 24. The red 
cell count was 1,700,000 and hemoglobin 40 per cent. Sugar and granular and 
hyaline casts were again reported in the urine (he had received no intravenous 
dextrose solution). The probability of hemoperitoneum due to traumatic rupture 
of the spleen was considered and exploratory laparotomy was advised. 

Operation—On April 9, 1937, following whole blood transfusion, a laparotomy 

15 


was done under spinal anesthesia using 15 mg. of pontocaine. There was much 
dark and also much bright red blood mixed with clots in the left half of the 
abdominal cavity. The spleen was found to be ruptured transversely in the mid- 
portion and surrounded by many blood clots. After clamping and doubly ligating 
the pedicle, the spleen was removed. Two Penrose drains were placed in the lateral 
angle and the wound was closed in layers. 

Postoperative Course.—The immediate postoperative condition of the patient 
was very good and the subsequent convalescence was uneventful. Repeated urin- 
alyses were negative. The serial blood counts during convalescence are shown in 
Table IT. 

TABLE IT 
SHOWING SERIAL BLoop Counts DURING PERIOD OF CONVALESCENCE AFTER 
SPLENECTOMY (CASE 1) 


TIME AFTER 
DATE R.B.C. W.B.C. SPLENECTOMY 
(DAYS) 
4/12/37 2,150,000 13,800 3 
4/22/37 3,160,000 14,600 13 
4/28/37 4,100,000 10,400 19 
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The report of histopathologic examination of the spleen was as follows: ‘‘ Ex- 
tensive areas of old and recent pulp thrombosis are present; the older areas are 
marginated by deposits of blood, pigment and infiltration of polymorphonuclear 
leucocytes. Hemorrhagic extravasations are present beneath the capsule and a 


heavy deposit of fibrin is present upon it. 
‘*Diagnosis: Traumatic infarction of the spleen.’’ 


Case 2.—J. B., white, aged 43 years, was admitted to the hospital on a stretcher 
at 6:04 Pp. M. on June 3, 1941. He complained of pain in the left chest, particularly 
upon motion or deep breathing. He had been well until 4:00 Pp. M. of that day, 
at which time he had fallen sidewise striking his left chest over a narrow bar. 
He stated that the injury had ‘‘knocked the wind out of me.’’ The remaining 
history disclosed nothing of importance. 

Physical examination revealed a well-developed and nourished white male 
lying in bed but in no apparent distress. He had a temperature of 98° F., pulse 
rate of 72, and respiratory rate of 20. Examination of the chest showed slightly 
limited expansion on the left. There were two transverse reddened welts over the 
lower left chest beginning about 6 inches below the left nipple and extending 
laterally to the posterior axillary line. The area was tender and painful upon deep 
respiration or manual compression of the chest. There was no local swelling 
and no ecchymosis present. The lungs were clear. The heart showed no signs of 
enlargement and the sounds were normal. The blood pressure was 106 systolic and 
74 diastolic. 

The examination of the abdomen showed no tenderness or muscle spasm and 
no masses were palpable. Physical examination was otherwise negative. 

The urinalysis and the Hinton and Kahn blood tests were negative. The roent- 
genogram of the chest revealed fractures of the eighth, ninth, tenth, and eleventh 
ribs, left, at the anterior axillary line and a fracture of the eleventh rib, left, 
about two inches distal to the costovertebral articulation. 

The diagnosis was multiple fractures of the ribs, left. Although considerable 
relief of pain was obtained for the patient by chest strapping, further observa- 
tion of him as a bed patient was advised. 

The following day, the patient complained of slight nausea in addition to 
the pain in the left chest. However, there was no vomiting and no cough. The 
temperature was 99° F., the pulse 96, and the respiratory rate 20. The abdomen 
showed slight distension, and there was slight tympanites upon percussion. How- 
ever, there was no abdominal tenderness, even upon deep palpation. 

During the next few days the patient continued to improve. His only com- 
plaint was discomfort in the lower left chest. There was no nausea or vomiting. 
The slight abdominal distension and tympanites were no longer present. However, 
the temperature varied between 98 to 100° F., the pulse rate from 80 to 100, and 
the respiratory rate from 18 to 24. 

In the afternoon of June 9, 1941 (six days after the injury), the patient 
complained of sudden onset of pain in the left upper abdomen associated with 
considerable weakness. He soon became dyspneic and appeared quite pale. His 
temperature dropped to 97.6° F., his pulse rate rose to 130 with only fair volume, 
and the respiratory rate became 28. Examination of the abdomen showed diffuse 
tenderness, more marked in the upper left quadrant. There was moderate dis- 
tension anteriorly and dullness in the flanks, particularly on the left. Ballance’s 
sign was present but Kehr’s sign was absent. 

A complete blood count at this time showed red cells 3,100,000 and white 
cells 18,250. The differential white cell count was 85 per cent neutrophiles, 12 
per cent lymphocytes, and 3 per cent monocytes. The hemoglobin was 61 per cent. 
The red blood cells were reported as showing anisocytosis and hypochromia. 

The diagnosis of hemoperitoneum probably due to rupture of the spleen was 
made and immediate operation was advised. 
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Operation.—On June 9, 1941, laparotomy was performed under spinal anesthesia 
using 15 mg. of pontocaine. On opening the abdomen there was marked gushing 
of dark red blood. The spleen showed multiple lacerations, and there was at least 
one quart of dark clotted blood present. The spleen was removed and the abdomen 
closed in layers with a Penrose tube inserted through a lateral stab wound. Im- 
mediately after operation the patient was given a transfusion of 500 ¢.c. of whole 
blood. 

Postoperative Course.——The patient’s immediate postoperative reaction was 
satisfactory. Although he appeared pale.and weak, he stated he felt greatly im- 
proved. The blood count the day after operation was red cells, 2,500,000, white 
cells, 7,650, with neutrophiles 68 per cent and hemoglobin 45 per cent. The highest 
temperature was 101° F. on the third day after operation, but this had returned 
to normal by the seventh day. Convalescence was uneventful except for a hema- 
toma in the lateral portion of the incision. The wound, however, healed rapidly 
after excision of the hematoma. He was discharged as recovered on July 24, 1941. 

The blood counts taken in the course of the patient’s convalescence and in 
the follow-up, showing the physiologic leucocytosis and lymphocytosis, are given 
in Table III. 

TABLE IIT 


SHOWING SERIAL BLOOD CoUNTS DURING PERIOD OF CONVALESCENCE AFTER 
SPLENECTOMY (CASE 2) 


LYMPH- MONO- 
DATE R.B.C. Hb. 
(PER (PER SPLENECTOMY 
CENT) CENT) CENT) 
6/10/41 2,500,000 45 7,650 68 20 5) 1 day 
6/19/41 3,000,000 50 16,250 78 19 1 10 days 
7/ 1/41 4,100,000 55 14,600 72 26 2 22 days 
7/7/41 4,200,000 61 13,600 60 39 1 28 days 
7/17/41 4,900,000 79 17,000 48 50 2 38 days 
10/ 7/41 5,200,000 85 8,850 62 3 2 4 months 


The report of histopathologic examination of the spleen was as follows: 

“*Gross: The spleen measures 14.5 by 9 by 5 em. and weighs 260 Gm. The 
capsule and the parenchyma are ruptured at several places. There are areas 
where the capsule is pulled into folds. There are several large subcapsular hemor- 
rhages. The surface of the spleen is covered in many places by thick blood clots. 

‘* Microscopic: There are occasional areas of the spleen which are congested 
and there are interstitial hemorrhages which appear some days old. No other 
significant pathology is seen. 

‘Diagnosis: Multiple lacerations, spleen.’’ 


COMMENT 


In splenic rupture with delayed hemorrhage, the so-called latent or 
silent period may last from forty-eight hours to six months. The ma- 
jority, however, are from four to six days. This silent period is more 
comparative than absolute, because in many cases there is evidence of 
some underlying injury, particularly persistence of pain in the left 
side. Also, there may be an accompanying slight increase in splenic 
dullness and slight rigidity in the left upper quadrant of the abdomen. 

It is during this period of silence that the diagnosis is most difficult 
and as a result many lives are lost from delay in operation. Close 
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observation during this period is most essential. The fatality rate of 


untreated delayed hemorrhage cases has been reported to vary from 


90 to 100 per cent which is the same as for untreated primary hemor- 
rhage cases. MelIndoe** in his review stated that of the 46 cases, there 
were 7 patients who died of secondary hemorrhage before operative in- 
tervention could be attempted. 

McCartney? reviewed 25,000 consecutive autopsies performed at the 
University of Minnesota and found no instances of healed splenic in- 
juries. In this connection, Bell? is unable to recall any instance of 
autopsy findings indicating spontaneous recovery from a traumatic rup- 
ture of the spleen. Also, Wright and Prigot’s*? review of 3,000 au- 
topsies at Harlem Hospital showed no evidence of healed injuries to 
the spleen. Novak*® and Starr,’ on the other hand, report instances of 
healed injuries to the spleen observed in cadavera. 

The onset of delayed hemorrhage is usually very abrupt and is fol- 
lowed by the classical signs of primary rupture, i.e., shock and severe 
abdominal pain, tenderness and rigidity. Also, very often it will be 
noted that the acute onset of symptoms is preceded by some slight effort 
such as coughing, sneezing, or bending movements. If the patient re- 
covers from the initial collapse, the signs of internal hemorrhage soon 
become manifest. Increasing and nonshifting dullness in the splenic 
region and left lower quadrant of the abdomen (Ballance’s sign) with 
signs of free fluid in the right lower quadrant is usually present. Also, 
there may be pain referred to the left shoulder (Kehr’s sign) and eleva- 
tion of the left leaf of the diaphragm. Wright and Prigot*? recommend 
abdominal tap as a diagnostic measure and state that it was of positive 
value in thirteen of the fifteen times that it was used by them. 

The pathologic changes which occur in delayed hemorrhage may be in 
the form of (1) a minor superficial capsular rupture with ecchymosis 
and also hemorrhage, (2) an intrasplenic hematoma and subcapsular 
hemorrhage with subsequent capsular rupture, or (3) a capsular and 
parenchymal rupture with an encapsulated perisplenic hematoma with 
the omentum tending to wall off the lesion. 

The treatment is always surgical, splenectomy being the operation 
of choice. Tamponade has been resorted to but is generally condemned 
because of its uncertainty in controlling the bleeding. Hinton,*? on 
the other hand, reports the case of a 14-vear-old boy with a splenic rup- 
ture followed by delayed hemorrhage, who made an excellent recovery 
following a tamponage operation. Blood transfusion may be necessary. 
The removal of the spleen has not been found to produce any ill effects. 
However, Naegeli®® and others**** have noted in some instances a 
leucoeytosis and lymphocytosis for a transitory period up to six months. 

An interesting side light is that autoplastic transplantation of splenic 
tissue within the peritoneal cavity following splenectomy for traumatic 
rupture of the spleen has been observed by Buchbinder and Lipkoff? 
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and others. These implants of splenie tissue have been designated as 
‘*splenosis’’ and apparently are more likely to occur in young individ- 
uals who survive traumatic rupture of the spleen. It has been shown 
that these bodies or implants have the same structure as normal spleen, 
and that any function that these transplants might have would be that 
of normal splenic tissue. 


Kracke and Garver** point out that lymphatie tissue is widely dis- 
tributed throughout the body. The spleen is said to contain normally 


from one-third to one-half of the Ivmphoid tissue of the body and ap- 
proximately one-fourth of the reticulo-endothelium. The immediate 
effect of the removal of the spleen is simply a sudden decrease in the 
amount of Ivmphoid tissue. This causes a sudden increase in the 
formed elements of the blood. Following this there is usually a gradual 
compensation in the form of a slight generalized lymphoid hypertrophy 
so that within a few months the individual may have nearly as much 
functional lymphatic tissue as he had before the splenectomy. The 
blood picture then, within a few weeks to a vear, reverts to normal. 

Ziegler** does not believe that the disappearance of leucocytosis and 
lymphoeytosis necessarily signifies the presence of autoplastic trans- 
plants. It is reasonable, however, to conclude that autoplastic trans- 
plants of splenic tissue, if large enough, might assume, along with the 
other Ilvmphatie tissue of the body, the function of the absent spleen. 

In this connection, Boyd® presents some interesting observations. In 
some invertebrates the splenic tissue is not collected into a definite 
organ but is found scattered beneath the serous coat of the gastro- 
intestinal tract. Some of the higher fish exhibit splenic tissue which is 
divided into separate nodules. In man it is not uncommon to find 
accessory spleens. One case was reported in which there was no spleen 
but 400 spleniculi. Cases of congenital absence of the spleen have been 
reported. It is common knowledge that the spleen is not essential to life 
as has been well demonstrated by surgical removal and by cases of con- 
genital absence. 

SUMMARY 


1. The subject of traumatic rupture of the spleen followed by delayed 
hemorrhage is reviewed briefly and discussed with particular reference 
to the condition as a complication of rib fractures on the left side. 

2. The criteria for delaved hemorrhage following splenic rupture as 
stated by MeIndoe is emphasized. In a rather critical review of cases 
published in the American and English literature including those of 
MelIndoe, we have found a total of sixty-eight cases of splenic rupture 
followed by delaved hemorrhage that fulfills his criteria. Two addi- 
tional cases are reported, both of which were complicated by rib frac- 
tures on the left side. These two cases bring up the total reported cases 
of splenic rupture with delayed hemorrhage to seventy, with the total 
complicating fractures of the ribs to eighteen (26 per cent). 
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3. It is reasonable to conclude that in traumatic rupture of the 
spleen, either with or without delaved hemorrhage, a considerable num- 
ber of associated rib fractures on the left side are overlooked. This is 
due, no doubt, to attention being focused on the more important intra- 
abdominal traumatisms and the failure to have roentgenograms made 
in all such cases. Therefore, because of this frequent association, it 
would seem wise to bear in mind the possibility of splenic rupture with 
delayed hemorrhage in all patients with rib fractures on the Icft side. 

4. It is during the so-called latent or silent period that the diagnosis 
of splenic rupture is most difficult or impossible and death may result 
from delay in operation. Close observation during this period is most 
essential. 

5. The onset of delayed hemorrhage is usually very abrupt and is fol- 
lowed by the classical signs of primary rupture, i.e., shock and ab- 
dominal pain, tenderness and rigidity. 

6. The pathologie changes which occur in delayed hemorrhage are 
described. 

7. The treatment is always surgical, splenectomy being the operation 
of choice. The removal of the spleen does not produce any ill effects. 
In some instances leucocytosis and lymphocytosis have been reported 
for transitory periods up to six months. 

8. Attention is called to the autoplastic transplantation of splenic 


tissue within the peritoneal cavity following splenectomy for traumatic 
rupture of the spleen. These implants have been observed by several 


‘ 


authors and have been designated as 
more likely to occur in voung individuals who survive traumatic rup- 
ture of the spleen. 

9. Autoplastic transplants of splenic tissue within the peritoneal 
cavity assume, very likely, along with other lymphatic tissue of the 
body, the function of the absent spleen. However, the possible relation- 
ship between these autoplastie transplants and the disappearance of the 
leucocytosis and lymphocytosis is not definitely known. In this con- 
nection, attention is called to some invertebrates in which the splenic 
tissue is not collected into a definite organ but is found seattered_ be- 


‘splenosis’’; apparently they are 


neath the serous coat of the gastrointestinal tract. 
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SURGICAL SIGNIFICANCE OF THE MIDDLE PALMAR 
SEPTUM OF THE HAND 


J. Epwarp FLYNN, M.D., Boston, Mass. 


aOR ange controversy has been raised during the past few 
vears about the middle palmar septum of the hand. Some in- 
vestigators deny the existence of a middle palmar which divides the 
hand into two main fascial spaces. Other investigators admit the ex- 
istence of this septum, but state that the septum is so thin that it can 
be no barrier to infection. 

Kanavel described a fascial septum which arises from beneath the 
flexor tendons of the mid-finger, with its deep surface fusing with the 
fibrous tissue overlying the middle metacarpa! bone. He states that this 


septum divides the palm into two main fascial spaces, the thenar space, 


and the midpalmar space. 

Brickel states that in his dissections and injections no special septum 
was found extending from beneath the flexor tendons to the middle 
metacarpal bone. 

METHODS 


There were two methods of investigating the middle palmar septum: 
Anatomic dissection of hands with especial consideration of the fascial 
distribution and clinical study of deep fascial space infection of hands. 

Anatomic Dissection.—One hundred hands were dissected with es- 
pecial consideration of the fascial distribution. Anatomie dissection is 
considered the most important method in investigating the distribution 
and structure of the middle palmar septum. 

Clinical Stuwdy—One hundred eases of deep fascial space infection 
of the hand were studied at the Boston City Hospital. This method 
was of value in determining the localization and course of infections in 
the deep fascial spaces of the hand. This method also gives one an 
understanding of the adequacy of the middle palmar septum as a bar- 
rier in the prevention of spread of infection from one deep fascial space 
to another. 

Anatomic Investigation.—Some knowledge of the entire fascial dis- 
tribution of the hand is of value in arriving at an understanding of the 
middle palmar septum. One longitudinal and one transverse incision 
were carried through the center of the palm. The skin and superficial 
fascia were reflected backward. The superficial fascia connects the skin 
to the underlying palmar aponeurosis, and was found to be composed of 
septa which are usually longitudinal in their direction. 

Received for publication, Dec. 26, 1942. 
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The palmar aponeurosis was cut from its proximal attachment with 
the palmaris longus tendon and transverse carpal ligament, also from 
its medial and lateral attachments, and reflected backward. 

The central, medial, and lateral parts of the palmar aponecurosis have 
been often, and well, described. However, some attachments of the 
palmar aponeurosis have not been well described. The palmar aponeu- 
rosis is a part of the fibrous investment of the entire hand, and is % 
complicated structure in the mid-palmar region. From the superior 
surface of the palmar aponeurosis longitudinal septa, the superficial 
fascia are given off and are attached to the superjacent skin. Irom 
the distal one-third of the deep surface of the palmar aponeurosis, septa 
are found which become firmly attached to the subjacent interosseous 
and adductor fascia (Fig. 1). These septa divide the distal part of 
the mid-palmar space into smaller compartments. They also separate 
the flexor tendons from the lumbrical museles. The central part of the 
palmar aponeurosis also gives off two larger septa from the medial and 
lateral aspects. These septa are deeply continuous with the interosseous 
fascia, and separate the collateral from the intermediate group of mus- 
cles of the palm. 

Another distinet thin layer of fascia is found deep to the palmar 
aponeurosis. This is the so-called subaponeurotie laver of fascia and 
seems to supply the greatest confusion in descriptions of fascia of the 
hand (ie. 1). 

The thin subaponeurotic layer of fascia follows the internal aspect of 
the palmar aponeurosis, but in no place is attached to it. It is distinet 
over the floor as well as the roof of the palmar eavity. The thin sub- 
aponeurotic fascia surrounds and interwinds the flexor tendons and 
holds the tendons in a semifixed position. The middle palmar septum 
has its origin from the subaponeurotie fascia, beneath the flexor tendons 
of the mid-finger. 

The Middle Palmar Septum.—A definite septum of thin fascia was 
found arising from subaponeurotic fascia on the undersurface of the 
flexor tendons of the mid-finger and attached to the periosteum of the 
middle metacarpal bone throughout its entire length. This surgically 
important septum was found in each of the 100 cases examined, and 
divides the palmar cavity into mid-palmar and thenar spaces (Fig. 2). 

The septum extends proximally at least as far as the distal edge of the 
transverse carpal ligament. In 25 per cent of cases the septum extended 
one inch proximal to the distal edge of the transverse carpal ligament, 
into the carpal tunnel (Fig. 3). 

The middle palmar septum assumes a definite structure. This septum 
is a single membrane as it leaves its attachment to the middle meta- 
‘carpal bone. The distal one-half of the septum splits in a Y-shaped 
fashion. The medial arm of the Y is continucus with the subaponeurotic 
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fascia, beneath the flexor tendons of the mid-finger, as it forms the 
lateral boundary of the mid-palmar space (lig. 3). 

The lateral arm of the Y courses laterally as it forms part of the 
medial boundary of the thenar space (Fig. 4). As this lateral arm 
courses laterally, it surrounds the flexor tendons of the index finger, 
covers the adductor pollicis muscle loosely, and then continues over the 
lateral edge of the adductor muscle to be attached to the posterior aspect 
of the adductor pollicis muscle. 


\ \ 
PALMAR APONEUROS! S 


+--SEPTA from palmar aponeurosis 


724 LUMBRICAL MUSCLES 


{ 
‘THIN SUBAPONEUROTIC--+--f 
FASCIA 


TRANSVERSE CARPAL 
LIGAMENT 


Ve res 


Fig. 1.—Drawing of septa from palmar aponeurosis forming compartments for flexor 
tendons and lumbrical muscles. 
In view of the fact that this mid-palmar septum divides the palmar 
cavity into thenar and mid-palmar spaces, it seems appropriate to de- 
scribe the boundaries of these spaces as found in the anatomic dissee- 


tions. 
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The Mid-Palmar Space.—The mid-palmar space extends from the 
middle of the middle metacarpal bone to the radial side of the meta- 
carpal bone of the little finger. The anterior boundary is formed by the 
flexor tendons of the middle, ring, and little fingers, the third and 
fourth lumbrical museles, and the thin subaponeurotie fascia which con- 
nects these tendons and muscles. The posterior boundary is composed 
of fascia, covering the second and third volar interosseous museles, and 
the third, fourth, and fifth metacarpal bones. The medial boundary 
is the fascia on the radial side of the hypothenar muscles. The lateral 
houndary is the middle palmar septum which extends from the under- 
surface of the flexor digitorum profundus tendon of the middle finger to 


the middle metacarpal bone. The distal boundary is composed mainly 


Fig. 2.—The middle palmar septum coming from the under surface of the third 
flexor digitorum profundus tendon to the third metacarpal bone dividing the palm 
into mid-palmar and thenar spaces. 
of septa which extend from the palmar aponeurosis to the floor of the 
space, and some transverse fasciculi. The distal boundary is found about 
2 em. proximal to the webs of the fingers. The proximal boundary is ¢ 
septum of fascia found at the proximal end of the transverse carpal 
ligament. However, despite the location of the proximal fascial 
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boundary, abscesses do not tend to enter the carpal tunnel. In the 
distal one-third of the floor of the mid-palmar space, small compartments 
are formed as septa coming from the under surface of the palmar 


aponeurosis, and are attached to the fascia of the volar interosseous mus- 


cles (Fig. 5). 


3.—The middle palmar septum as it forms the lateral boundary of the midpalmar 
space. 


Fig. 4.—The middle palmar septum as it forms the medial boundary and roof of the 
thenar space. 
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The Thenar Space.—The thenar space is bounded posteriorly by the 
adductor pollicis musele. The medial boundary is the middle palmar 
septum which extends from beneath the flexor tendons of the mid-finger 
to the middle metacarpal bone. Proximally, the boundary is formed by 
thin fascia, a portion of the adductor fascia, wuich is found at a level 
of the distal edge of the transverse carpal ligament. The anterior 
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Fig. 5.—Drawing of floor of mid-palmar and thenar spaces. Septa are seen in 
distal one-half of mid-palmar space; the middle palmar septum is seen as it divides 
in a Y-shaped fashion, 
boundary is the thin subaponeurotie fascia, formed as the middle palmar 
septum splits and courses laterally. In its lateral course, the fascia en- 
sheaths the flexor tendons of the index finger. The lateral boundary is 
formed by the thin fascia as it extends over the lateral edge of the ad- 
ductor pollicis muscle, and is attached to the dorsal edge of this musele. 
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This distribution of fascia over the anterior lateral and dorsal aspects 
of the adductor pollicis muscle indicates why abseesses of the thenar 
space occasionally extend to the dorsal aspect of the muscle. 

Clinical Study.—One hundred cases of deep fascial space infections 
of the hand were studied at the Boston City Hospital to determine lo- 
calization. 

Thenar space abscesses were encountered more than twice as fre- 
quently as mid-palmar space abscesses. In this series, the thenar space 
was involved in seventy cases, and the mid-palmar space in thirty cases. 

Etiologically, puncture wounds were the most common causes of deep 
fascial space abscesses. It was interesting to note that septie teno- 
synovitis of the mid-finger could develop into a thenar or mid-palmar 
space abscess. In this series there were two cases of septic tenosynovitis 
of the mid-finger which developed thenar space abscesses, and two cases 
of septic tenosynovitis of the mid-finger which developed mid-palmar 
space abscesses. 

Differential Diagnosis——In all eases a definite diagnosis was made 
preoperatively. Tenderness over the palmar aspect of the space in- 
volved is the most important sign. Swelling is of value. With thenar 
space abseess, there is usually rapid increase in the size of the thenar 
area. There is a ballooning of the tissues from the radial longi- 
tudinal crease. With mid-palmar space abscess there is obliteration of 
the coneavity of the palm, and a slight bulge over the palm. Swelling 
over the dorsum of the hand is usually extensive with both infections. 

Position of the finger is of some value. With thenar space abscess 
the index finger is usually flexed. The middle and ring fingers may be 
flexed with mid-palmar space abscess. 

Complications—There was a 3 per cent mortality in this series. The 
causes of death were bronchopneumonia, septicemia, and uncontrolled 
diabetes. 

There were five cases complicated by osteomyelitis. Three cases of 
thenar space abscess were complicated by osteomyelitis. The second 
metacarpal bone was involved in two cases, and both the second and 
third metacarpal bones were involved in one case. Two cases of mid- 
palmar space abscess were complicated by osteomyelitis. The third 
metacarpal bone was involved in one ease, and the fourth metacarpal 
bone was involved in another. 

Six cases of tendon slough occurred with thenar space abscess, and one 
case of tendon slough was found with mid-palmar space abscess. 

In this series, there was a tendency for infections to remain localized 
in one space. In no ease was an extension of the infection to wrist or 
forearm spaces found. 

In two of the 100 eases, both spaces were involved. In each ease the 
thenar space was involved first, and after extensive local necrosis the 
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infection spread to the mid-palmar space. In each case osteomyelitis 
was present. 
CONCLUSION 


There is a middle palmar septum extending from the undersurface 
of flexor tendons of the mid-finger to the middle metacarpal bone which 
divides the palmar coneavity into thenar and mid-palmar spaces. This 
septum is a constant finding, and was found in each of 100 dissections. 

Clinical evidence shows that the middle palmar septum is a definite 
barrier in preventing spread of infection from one deep fascial space 
to another. In only two of 100 cases were both thenar and mid-palmar 
space involved, and in each case osteomyelitis was present. 

It may be coneluded that the middle palmar septum is surgically im- 
portant in mechanieally and physiologically maintaining deep faseial 
space infections, localized to one space. 
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Recent Advances in Surgery 


CONDUCTED BY ALFRED BLALOCK, M.D. 


EARLY POSTOPERATIVE WALKING 


Il. CoLuectiveE Review 


BERNHARD NEWBURGER, M.D., CINCINNATI, OHIO 


HISTORY 


URING the early days of modern surgery patients were kept in bed 
after clean laparotomies and herniorrhaphies for periods of three 
weeks or more. Immobility of the wound was felt to be so important that 
plaster spicas were applied after herniorrhaphies.'? Even today such 
prolonged periods of enforced bed rest are not unheard of.'°°  Rehn,'** 
in 1902, sensed the danger to the patient as a whole in contradistinction 
to the wound itself in this regimen of immebilization and proposed 
respiratory and muscular activity as well as a sitting position for the 
patient while still confined to bed. The Spaziergang im Bett of 
Henle,*® ** conceived as a substitute for early walking, dates from before 
1908. 
The most violent break in traditional postoperative care had its in- 
ception in the chance observation of Emil Ries that a patient in Mor- 
risani’s ¢linie had a wound which healed well in spite of the patient 
having walked across the room the night after operation. Ries'* began 
to get patients up out of bed in twenty-four to forty-eight hours after 
vaginal hysterectomy and soon extended the method to laparotomies. 
He attributed his courage to Abel, who had demonstrated that the avoid- 
ance of incisional hernia depends upon accurate laver closure and the 


prevention of infection. 

By 1906, Ries* teachings were the subject of discussion at the Southern 
Gynecological Society Meeting at Baltimore.’* It was brought out at 
this meeting!’ *‘that Dr. MeDowell in reporting the case of Mrs. Craw- 
ford, who is the subject of the first ovariotomy, stated on the eighth day, 


he found her up making her bed... .’ 

About this time, Kiimmell'®’'"' of Hamburg was practicing and 
strongly advocating early postoperative walking. The method received 
rather general acclaim in Central Europe, so that a pertinent ques- 
tionnaire'*? sent to such surgeons as Bier, Koenig, v. Haberer, Witzel, 


and Doéderlein, among others, was published in 1912. 
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From then on it has retained many adherents and lost some oth- 


123 


ers.» 


It received favorable notice in the famous surgical text of 
Bier, Braun, and Kiimmell!® and was discussed at many surgical meet- 
ings. The use of the method spread throughout al! Europe and was re- 
ported from and South America. 

Rather remarkably, except for the Central Eurepean Clinies about 
1908 to 1912, and with the notable exception of Paul Clairmont’s' *” 
elinie in Ziirieh and Schumacker’s at Giessen, university clinies have had 


no part in the development or evaluation of carly postoperative walking. 

André Chalier?*-“° of Lyon has done much to popularize early postop- 
erative walking in Latin countries. He considers this to mean getting pa- 
tients out of bed from the second to the fifth day postoperatively. In con- 
trast to him, Havlicek,*!: Mermingas,'*": and among 
others, have, by their example and publications, advocated what is called 
immediate arising, that is walking from the operating table back to the 
room and continued activity out of bed until discharge. This method 
now has a fairly wide following.24 4) 786 

It is of more than passing interest that this method of early mobiliza- 
tion of patients after operation was foreed on one surgeont by lack of 
adequate bed space in his hospital and on another by''® the spontaneous 
adoption of it by his patients. 


go 


In this country, Kelly’? reported, in 1911, that Ries’ example had been 
followed **by others too numerous to mention.’> A reaction away from 
and disillusionment with the method were inherent in the then prevalent 
gross technique involving the use of coarse catgut and running sutures. 
Some surgeons’? '** kept the tradition alive in Chieago. The last few 
vears have brought a renewal of interest.1?% 118: 125, 126. 128, 168, 187 
DEFINITION 

As indicated previously, the distinction between early and immediate 
postoperative walking is clear. The daily postoperative continuation 
of bodily activity, including walking (not just being placed in a chair), 
self-care in matters of toilet, dressing, and feeding,'> 4 1° 22) 2% 26. 28-36, 


40, 63, 64, 93, 94, 120, 121, 130-133, 183 158 


and even actual gvmnasties® is con- 
sidered an integral part of a regimen directed toward an uncomplicated 
and rapid convalescence. In those cases in whieh early postoperative 
walking is contraindicated, deep breathing and leg exercise in bed are 
substituted for it by most of those who have written on the subject. If 
an arbitrary temporal limit is set, early postoperative walking may be 
said to mean walking within the first twenty-four hours postoperatively. 
The rationale for this time limit lies in Henle’s*t demonstration, in 1900, 
that pulmonary complications occur largely within forty-eight hours'*’ 
after operation, the belief that other complications appear or have their 
silent inception within a few hours after operation if not during the 
actual operation itself, and certain observations on the physiology of rest 
and exercise which will be mentioned later. 
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INDICATIONS, CONDITIONING CIRCUMSTANCES, AND CONTRAINDICATIONS 


Aseptie operations with firm closure of the ineision are ideal for the 
use of early postoperative walking.'® 7° *°: 9, 94, 100, 101, 10-183, 158, 158, 188 
Some2* 2° 26 188 have extended it, however, even to drained wounds. 
Neither the length of the incision nor its location has any bearing on the 
problem.*? It is of importance mainly in laparotomies hernior- 
rhaphies beeause of the ensuing high incidence of the so-called post- 
operative svndrome.”? Therefore, it is only in connection with them that 
the method is here considered. 

Local anesthesia permits immediate or early postoperative walking 
at any elected time. Other anestheties require a variable recovery 
period; none, though, except in the presence of complications, longer 
than twelve to twenty-four hours. Some? *' consider a special suture 
technique imperative: this opinion, however, is not generally held. The 
need of scrupulous attention to hemostasis as well as to other surgical 
fundamentals searcely merits mention. 

The obvious contraindications?* * & '5 to the use of the method fall 
into two eategories—general and local. Cardiac insufficiency, shock, se- 
vere anemia or cachexia, hemorrhage or the fear of hemorrhage, the 


presence or even possible presence of thrombi or emboli, as well as pro- 
longed preoperative bed confinement make up the first group. To the 


second belong such suppurative conditions as peritonitis, cholangitis, 
pancreatitis, and liver infections. To these may be added potentially 
infected incisions and insecure gastroenterie anastomoses, such as occur, 
for example, in resection for exclusion of duodenal ulcer or in colon 
resections. Copious tamponade also precludes early postoperative walk- 
ing, but a simple telltale drain through a stab wound, such as is com- 
monly practiced after cholecystectomy, does not. 

Such complications as postspinal-anesthesia headache, unexpected 
wound infection, or other complicationst may force the return to bed of 
patients who have been up and walking. 


ADVANTAGES OF EARLY WALKING 


Although some" '? merely admit the basie correctness of the prin- 
ciple of early postoperative walking, but apparently rarely use it, cer- 
tain favorable results are almost universally cited! 1% 1% 1% 16 1S, 19, 


20, 24-38, 40-43, 45, 46, 48, 50-54, 56, 59, 62, 63, 70-72, 76, 78, 81, 82, 87, 93, 94, 100, 101, 105, 1097, 
110-112, 116, 117, 120, 121, 124, 130-133, 137, 138, 147, 148, 150, 151, 153, 155, 157-159, 161, 167, 
182, 183, 185,186 They are as follows: 

1. Asthenia is avoided. This has impressed all who have used the 
method. Floercken,®* indeed, compared patients with general surgical 
conditions of the abdomen to patients with fractures who, treated by 
Boehler’s technique, are considered ‘‘not sick but healthy men who only 
accidentally had the misfortune of breaking a bone.”’ 
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2. Morale of the patient is greatly lifted by the feeling that since he 
is up and leading a relatively normal life the dangers of the operation 
and the discomforts of the postoperative period are over or have been 
unduly exaggerated. 

3. Economy to both patient and hospital is attained through the more 
‘apid convalescence, discharge, and return to work, and through the re- 
duction in the needed nursing personnel and the more efficient use of 
bed space. 

4. Military surgery may be rendered less hazardous.?” °° 

). Simplification of postoperative care is attained. 

6. Pulmonary complications are reduced four- to fivefold.!°*  Kim- 
barovskiy’s’* comparative series is most striking. This marked diminu- 
tion is readily credible since this same prophylactie course has been 
suggested by conservative surgeons'”” 
tients and after gastric resections where the danger of pulmonary com- 


for years in both elderly pa- 


plications is high. It is for this reason the more surprising, that, recog- 
nizing the value of having patients out of bed in these restricted groups, 
this knowledge has not been applied to other groups of patients of only 
slightly less risk. Even with the lowering of mortality from pneumonia 
attained by use of the sulfonamide drugs, a drop of morbidity such as 
is indicated from the use of early postoperative walking should be wel- 
come, 

Certain other benefits said to occur from the use of early postoperative 
walking are either less apparent than the above or might be more diffi- 
cult to demonstrate. 


7. Polichetti,’** for example, claims a reduction of adhesions. 


8. Chalier®® believes that operability is extended to Rehn’s embolic 


type. 

9g Manv* 10, 13, 14, 24-26, 28, 37, 43, 45, 48, 49, 63, 64, 70, 76, 80, 90, 93, 94, 99, 100, 101 
104, 110, 111, 120, 121, 130-133, 135, 138, 153, 155, 158, 3, 185 eall attention to the ab- 
sence of hollow viseus atony with the consequent avoidance of the use 
of catheter and laxative. 

10. Still another contention’ '’’ to the effect that laparotomy and 
herniorrhaphy wounds heal more benignly and rapidly with the motion 
of early postoperative walking than with immobilization has received ex- 
perimental corroboration.!?° 

11. Lastly, the moot but most important question of reduction of 
thrombosis and embolism is bound up with early postoperative walking. 
Of the three major factors commonly premised in the etiology of in- 
ferior caval tributary thrombosis, decreased rate of venous return is felt 
by many to be the most important and is the one affected by early post- 
operative walking. Vein wall trauma can be controlled only by careful 
operative technique. Through the use of heparin and dicoumarin, pos- 
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sibly along the lines indicated by Berequist,* changes in prothrombin 
time give promise of being brought under prophylactic restraint. No 
matter what progress may be made in influencing the last two factors, 
and they should not, of course, be neglected, neither can the first be 
neglected with impunity. Previous attempts, such as those of Lennan- 
Rehn,'** '* Henle, Payr,'** and Frykholm,® and the rediscov- 
erers or modifiers® '°": '*' of their methods, to decrease venous stasis and 
so thrombosis by position or bed exercise, have so far apparently 
failed.!°* Barnes’ found that, after the use of measures directed at the 
prophylaxis of thrombosis and embolism, such as active and passive leg 
exercises in bed, massage of the lower extremities and deep breathing, 
pulmonary embolism, over a ten-vear period, still accounted **for 5.8 


cent of our surgical deaths despite our efforts at prevention.”’ 


28, 76, 89, 90, 103, 113, 124, 138, 154, 


tual walking, however, is said by many! °°? 
160, 164, 169, 183 tg minimize the occurrence of thrombosis, both the danger- 
ous latent or silent kind and the classical saphenous and femoral. Sehu- 
macker’s'®’ careful extensive study deserves special mention. Nehr- 
korn’s'** reduction of both thrombi and emboli by one-third in a series 
of 4,600 laparotomies must also be singled out, as should Stich’s'®’ ex- 
perience. Possibly Chalier®** is correct in saying that if early post- 
operative walking does not entirely circumvent thrombus formation. it 
surely does not ‘‘assist in a cataclysmic accident but in the migration 
of embolic showers without danger to life. Actually those emboli 
that kill demand from the first a larger thrombus which does not 
form without a number of days of immobility. ...°> Nonetheless, oth- 
postoperative walking to combat the occurrence of emboli or have seen 
fatal emboli occur in spite of its use. Whether this was due to 
too tardy a use of the method cannot be ascertained. Most of 
these patients were out of bed on the third postoperative day. As 
Folliasson and Baudry“* noted, **venous stasis has had time to have 
effect’’ in cases so long in bed. Von Jaschke,*’ with an extensive statis- 
tical background, claimed that postponement of early postoperative 
walking from the second to the third postoperative day increased the 
incidence of thrombosis. Loute and Machurot''* confirm this. Further, 
the preoperative existence of thrombi in these fatal cases cannot be ex- 
cluded and there is no good reason to believe that the embolism might not 
have as readily occurred on the operating table as after early postoper- 
ative walking.’*’ All things considered, though, the effect is most likely 
prophylactic to a degree. Final judgment in this matter will rest on 
future well-controlled clinical observations duplicating and extending 
those of Schumacker. This will, of course, entail thorough statistical 
breakdown. Even if early postoperative walking does not prove to be 
a safeguard against thrombo-embolism, its other proved advantages 
would seem to make it worthy of extensive adoption.*® °& 149 
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THE PHYSIOLOGY OF REST AND EXERCISE WITH [TS IMPLICATIONS TOWARD 
PULMONARY AND VASCULAR COMPLICATIONS AND EARLY 
POSTOPERATIVE WALKING 


Postoperative hypoventilation, with its potential consequent atelee- 
tasis and pneumonia, is well known, varying from 50 per cent in in- 
euinal herniorrhaphies and MeBurney incisions to as high as 66 per 
cent in upper abdominal operations:'*? The recumbent position in itself 
reduces vital capacity more than 15 per cent.''* There is some doubt 
as to whether moderate exercise increases vital capacity or not, but it is 
known that a ninefold increase in resting ventilation is  possible.*! 
Ellis’ found no increase in vital capacity in normal subjects. How- 


ever, Khromov’? found a lessened reduction of vital capacity and a 
more rapid return to normal with the use of early walking in post- 
operative patients. Further, Corvllos** believed that the recumbent 


position decreased the efficiency of the cough reflex. Possibly having a 
bearing on the incidence of postoperative lung complications is the fact 
that the following values are increased by mild exercise: tidal volume, 
ventilation coefficient, alveolar oxygen tension, and the oxygen content 
and saturation of arterial blood.”! 

The contention of Virchow and Aschoff that retardation of the 
venous circulation is the basic cause of thrombus formation is con- 
5% 12%) 165, 16. 1851 either im its original or modified form. After 
operation, a high degree of slowing of venous return is known to oe- 
eur. On the other hand, the foot-carotid sinus time is decreased by 
elevation of the feet or by exercise in the supine position.'°° The de- 
crease in the arm-earotid sinus time is marked’* with exercise. It is 
not known how ereat the increase in the velocity of venous return from 
the foot is with walking. Presumptively, it is more marked than the 
findings of Smith, Allen, and Craig would indicate and of even a higher 
order than found in bieveling by Ellis for the arm-carotid sinus time. 
The admitted inerease in cardiac output with exercise confirms the 
increase in venous return. Musele activity of the lower extremities is 
known to have an accessory ** peripheral heart’” effect.“ 


WOUND HEALING AND WOUND COMPLICATIONS AS EFFECTED BY EARLY 
POSTOPERATIVE WALKING 


Kunetion'™ and rest have both, paradoxically, been accorded great 
importance in growth and the healing of wounds. Larrey has been 
cited’ as the outstanding early advocate of rest, vet the following 
passage!’® from his works bearing on the evacuation of the wounded 
he wounded should 
be removed to different places immediately after an engagement. The 


from the battlefield can searcely be so construed : 


exterior and interior motion, which takes place while transporting them 
from one place to another, excites and promotes the funetions of the 
organs; all the muscles are in motion, the circulation is accelerated, and 
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the secretions go on. Suppuration takes place in a proper degree; the 
sloughs are soon detached by the increased oscillation of the subjacent 
vessels, the wounds become clean, their edges develop, and approach each 
other by the gradual expansion of the vessels; and by this gradual ex- 
citement they close together, or contract adhesions by means of the 
slight inflammatory swelling which sueceeds.”’ Whether Larrey did or 
did not hold rest as an essential in wound healing, Billroth'! unques- 
tionably did and it was probably he who most greatly influenced mod- 
ern American and European surgeons. The present attitude of the 
majority toward this problem, obviously the major deterrent to the use 
of early postoperative walking®®: 917% 185 may best be epit- 
omized by quoting Pool'*® to the effect that ‘ta fairly prolonged stay 
in bed after celiotomy (usually from one to two weeks) is recommended 
by most surgeons, largely that the coapted tissues may unite firmly be- 
fore considerable strain is allowed to bear on them. On the other hand, 
some surgeons, among whom is Kiimmell, advise getting patients out of 
bed as early as the first day after a celiotomy. But it is manifest that a 
premature rising from bed is done at the sacrifice of proper wound repair 
which demands rest of the parts involved, and this can be secured in 
many Classes of operations only by confinement to bed for a reasonable 
length of time. The adoption of exercises during this period provides 
almost all the advantages gained by a shortened stay in bed, without in- 
terfering with the best conditions for the repaiv of the wound.”’ This 
prevalent fear of wound rupture as a consequence of early postoperative 
walking may well date from the tragic experiences of some of the early 
surgeons, who, as described by Koenig,’® in 1905, ** were delighted they 
could operate on the belly and even more delighted if they could oper- 
ate even during their office hours and treat their patients as ambulant. 
That was the time when one could find perhaps a dozen reports in a 
journal as follows: laparotomy, oophorectomy, discharge in eight days. 
On the tenth day they come back to the hospital with their guts in a 
cloth. This era lasted roughly till the beginning of the eighties.’’ Con- 
trary to this orthodox opinion those who have used early postoperative 
walking have found no resulting deleterious effect such as increase in 
incisional pain, dehiscence, or incisional hernia!: * 2% 26 25) 64, 76, 82, 86, 94, 
125, 135, 138, 157, 158, 180, 183, 185, 187 while others, as noted, have claimed even 
a smoother and more rapid healing. Too few detailed reports’ '*° per- 
tinent to this important phase of the subject exists, and, here again, 
definitive judgment must await their appearance. 


OBJECTIONS TO THE USE OF EARLY POSTOPERATIVE WALKING 


Most of the objections are theoretic,?: 2%: 3% 47) 60, 66, 74, 122, 173, 175, 
7, 178 while others have been arrived at after experience. Two are fail- 
ure to protect against fatal emboli and interference with wound healing, 
bound up with the fear of medicolegal consequences.'" Others, of much 
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less moment, are that patients are too miserable postoperatively to be 
subjected to any activity,’? that bed rest is of value to laborers,'? and 
that the heart is weakened** or that the eardiae minute volume is re- 
duced™ following operation. They have all been proved, with more or 


less certainty, to be fallacious. 
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Book Reviews 


Disability Evaluation Principles of Treatment of Compensable Injuries. By Karl 
D. McBride, M.D. Ed. 3, revised. Philadelphia, 1942, J. B. Lippincott Co. $9. 


This revised edition contains over 600 pages. The volume is profusely illustrated 
with photographs, roentgenograms, and line drawings. 

McBride states that a very careful analysis of each case is required to arrive 
at a just compensation of industrial accidents and other medicolegal injuries. He 
has devised a very elaborate scheme for the evaluation of functional loss as it relates 
to the economic incapacity of the injured, Seven factors are considered in determin- 
ing the partial permanent disability rating, allowable to the patient. Each factor 
has been allowed a certain percentage and with careful study a more accurate 
estimation of disability can be arrived at than with any method so far devised. 
However the above method is unduly complex and probably will not be accepted 
as very practical in a busy office practice. 

Nevertheless, this book is excellent for reference and will enable anyone to 
check a point on which he is not clear. Every conceivable problem with which 
one might be confronted has been either illustrated or discussed. 

This book will stimulate more thought among men doing industrial work and 
undoubtedly will bring out other new systems of disability evaluation. 


Roentgen Treatment of Diseases of the Nervous System. By Cornelius G. Dyke, 
M.D., F.A.C.R., and Leo M. Davidoff, M.D., F.A.C.S., Columbia University 
Jewish Hospital, Brooklyn, N. Y. Pp. 198, with 12 illustrations. Philadelphia, 
1942, Lea & Febiger, $3.25. 


This book is an extensive review of the literature on the effect of radiation on 
normal nervous tissue and on pathologic lesions of the nervous system with a 
bibliography of approximately 150 references. In addition, it includes the authors’ 
experience in roentgen therapy of the nervous system. It collects, in monograph 
form, a large amount of information which makes it a valuable reference work 
and a practical aid to the radiotherapeutist, the neurosurgeon, and neurologist. 

The discussion of results of roentgen therapy and the conclusion drawn con- 
cerning its favorable effect would seem to express the viewpoint of a roentgenologist 
enthusiastic about his mode of therapy rather than that of a neurosurgeon who 
sees these results from a more disinterested standpoint. 

Some, if not most, neurosurgeons would disagree with the statement in the 
preface that ‘‘it is now generally recognized that the treatment of pituitary 
adenomas belongs primarily to the radiotherapeutist with a neurosurgeon always 
available to assume the responsibility of treatment should radiation fail.’’ How- 
ever, elsewhere (p. 132) a less positive attitude toward radiation of pituitary 
tumors is expressed, 

In their discussion of the chromophobe adenomas of the pituitary, the authors 
point out the sophistry of Henderson’s comparison of surgical results in Cushing ’s 
material, with radiation results as reported by Dyke and Hare. They show that 
these data are not comparable. 
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Revival of postoperative radiation of cerebellar astroeytomas is advised, on 
theoretical grounds rather than on the results obtained in treated cases. So, also, 
in craniopharygioma it would seem that the results reported did not fully support 
the attitude expressed in favor of postoperative radiation. 

Photomicrographs would have increased the value of some of their case reports, 
for example, in description of the extradural sarcomas of the spine in which very 
excellent results were reported following radiation. 


A Short History of Cardiology. By J. B. Herrick, M.D. Springfield, 1942, Charles 
C. Thomas, Publisher. 


It may be assumed that the purpose of this book is to present as simply and 
concisely as possible the principal characters and achievements which constitute the 


history of cardiology. The author has not only succeeded admirably in this aim, 
but he has also provided a narrative of men and events which should prove inter- 
esting even to one quite untutored in the subject. The earlier chapters dealing 
with the contributions of Hippocrates to Harvey to Laénnec are of particular charm 
quite apart from their factual historic data. The story of the early Italian school, 
and especially the contributions of Leonardo da Vinci, Vesalius, and Servetus, is 
of outstanding interest. The same may be said of the delineation of the great 
Irish cardiologists of the eighteenth and nineteenth centuries. One of the later 
chapters of the book deals very clearly with the history of coronary artery disease 
and myocardial infarction. It is characteristic of the author that his own classic 
description of the clinical features of coronary occlusion is referred to only in a 
modest footnote. 

The illustrations consist for the most part of well-selected reproductions of 
portraits and photographs of the famous cardiologists. The format and construe- 
tion of the book are quite in conformity with the high standard of the publisher. 
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those in any way interested in blood 
transfusion or in the organization 
of blood or plasma banks.” AMER- 
ICAN JOURNAL OF CLINICAL [PA- 
THOLOGY 


“Since American doctors may have 
occasion to use this modern thera- 
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familiar with all phases of its ap- 
plication. Here is an authorita- 
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in successful use of the _ blood 
bank.” RocKY MOUNTAIN MEDICAL 
JOURNAL 


“Although methods for the opera- 
tion and handling of plasma are 
of recent development, and details 
are continually changing, the un- 
derlying principles are dealt with 
so well here that this volume will 
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geons. Recently the field of investiga- 
tions has been considerably broadened 
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Kilduffe and DeBakey’s book, the first 
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most recent developments in technique. 
A vital chapter in the volume is that on 
‘‘The Military Aspects of Transfusion,’’ 
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medicine. 
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Third Edition is in reality a 
new book. 


_... Attached is my check. 


Railroad Company. 1278 pages, 1259 illustrations. 
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1938 and again in 1942, it has kept as nearly abreast 
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reviewer feels that Key and Conwell lead the field. 
This volume has earned its place on the reference 
shelf of every one who treats fractures. The present 
edition contains revisions in the chapters on fractures 
of the spine, humerus, hip and foot. The chapter on 
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a section on war wounds. The principles laid down 
are in accord with sound modern surgical practice, 
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by PAUL TITUS, M.D. 
Obstetrician and Gynecol- 
ogist to the St. Margaret 
Memorial Hospital, Pitts- 
burgh; Secretary, Ameri- 
can Board of Obstetrics 
and Gynecology. 


Illustrations by E. 
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ical Illustrator, John C. 
Oliver Memorial Research 
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Just published 
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ATLAS OF 
OBSTETRIC TECHNIC 


With complete clarity and accuracy, this new book 
pictures for you modern obstetric technic now ae- 
cepted as standard for normal and operative deliver- 
ies, aS well as various complications of pregnancy 
and the puerperium. 


“ATLAS OF OBSTETRIC TECHNIC”? is essentially 
a book on elinical practice. It may be used as a sup- 
plement to the usual textbook of obstetrics, which 
for lack of space must omit illustrations of many im- 
portant phases of technic. However, it has its own 
definite and separate function—namely, the teaching 
of both normal and operative obstetrics by visual 
means through the medium of carefully prepared 
illustrations. With its guidance you can easily 
modernize your general obstetric technic, quickly 
refresh your knowledge when faced with a com- 
plicated case requiring operative interference. 


These illustrations have been prepared from life- 
sketches made in the delivery and operating rooms 
of the St. Margaret Memorial Hospital... Dr. Titus 
has limited the text to brief descriptions of the details 
of technies shown in the drawings. 
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HE tremendous incidence of gonococcal infections—and the revolution in their 

treatment through CHEMOTHERAPY warrant the interest of every physician— 
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“To reduce the chauce of by-effects 


| ‘Roche’ contains all the active alkaloids of opium — not merely more 
phine. These alkaloids are present in the same proportion as nature provides them 
in the poppy, but free from gums, resins, and inert materials. In such combination the 
therapeutic principles seem to have a natural balance that provides smoother opiate 
action, reducing the chance of by-effects so commonly encountered when morphine 


alone is used. That is why Pantopon has been adopted as a routine opiate by so 


many leading physicians in the various fields of medicine and surgery. When opiate 
medication is indicated, try Y3 gr. of Pantopon ‘Roche’ instead of the usual % gr. 


of morphine. HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY, NEW JERSEY. 
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